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Uſe of Schools, and Perſons who have not 

enjoyed a Mathematical Education having; met 
with a kind Reception, my Friends, particularly, 
thoſe who devote their whole Attention to the 
Injtruction of Youth, have often inireated me 
to compoſe a 'I'reatif: on the Art of Meaſurinz. This 
Requett I have accordingly complied with, and hope 
it will be as kindly received, as my former Publica- 
tizvs; etpocially as the Reader will mee: with ſeveral 
Particulars here, not to be found in any other Book 
on the fame Subject, 

Clearneſs and Perſpicuity have always regulated 
my Conduct in Compontions of this Kind, I well 
know, that elegance and conciſenels are cſteemed 
by Scholars, as the principal Beauties in Mathema- 
tical Diſquiſitions; and that, in Proportion, as theſe 
more or leſs abound, the Book is ſaid to be more or leſs 
valuable, But this Treatiſe is intended to Anſwer a 
very different Purpoſe: It is deſigned to inſtruct 
thoſe, who are wholly unacquainted with the Ma- 


6 . E ſeveral Books I have publiſhed for the 


thematical Sciences, in the Art of Menſuration ; 


and in order to accomplith this valuable end, I have 
not ſcrupled to facr tice both Brevity and Elegance. 
Thoſe who have been employed in the Inſtruction of 
Youth, know, from painful Experience, how diffi- 
cult it is to make their Pupils acquainted with any 
Branch of Learning: Their Inſtructions muſt be 
often repcated, and even the moſt minute Particulars 

A2 explained, 
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explained, before they can obtain the deſired Pur- 
pole, 

in the Courſe of my teaching, I obſerved, that 
the beſt Books on Menfuration required too much At- 
tention for Youths; that they abounded with Difh- 
cultics they were unable to ſurmount ; and that fome 
Parts of 7 5 could not be underſtood, unleſs the 
Scholar had previouſly made a conſiderable Progreſs 
in Geometry and Algebra, or had Recourſe to 
other Writers. Theſe Difficulties continually oc- 
curring, I determined to draw up a Manual for my 
own Uſe, in order to remove theſe Obitructions, and 
fave myſelf the Trouble of being perpetually engaged 
in explaining the fame "Things, 

In order io this, have begun with a conciſe Trea- 
tiſe of Decimal Arithmetic, the Extraction of the 
Squate and Cube Roots, and Duodecimal Arithmetic, 
or what is commonly called Croſs Multiplication. 
Ihe fundamental Rules I have laid down in the 
„laineſt Manner ; and I hope it will be found that 
| have not laboured in vain. 

The Geometrical Problems uſeful in practical 
Menſuration, are next conſidered with all the clcar- 
nels peſhble 3 and I dare ſay, may be underſtood by 
a common Capacity, without any other Aiiftance, 

Ihe Rlanner ot meaſuring or finding the Arca 
o Superiicics follows: and every Difliculty 
that might obſtruct the Learner's Progreſs is en- 
tircly removed; though at the fame Time the Rea- 
ſons on which each Rule is founded are given, where 
it was thought neccilary, 

Thete Principles are next applied to Practice. 
The whole Art of Surveving, or meaſuring Land is 
e::plained, and, I hope, in fuch a Manner, that 
every Perſon may be able, with very little Atten- 
ion, to take the Dimenſions of a Farm, or other 
Parcel of Land, Plot it, and give up the Content in 
Acres, Roods, and Perches. 

The Mcthods made Uſe of by Artificers, as Brick - 


layers, Carpenters, Glaziers, Joiners, Painters, 


J'Jaiſterers, &c. in meaſuring their Works, are tully 
C.iplayed 
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diſplayed by Precepts and Examples. I have here 


deen very careful to ſhew the Learner how he ſhould 


proceed in taking the Dimenſions of theſe reſpective 
Works, in order to guard him againſt Errors which 
might otherwiſe creep into his Calculations, 

The Menſuration of Solids is next treated of; and 
J have been careful to inſert the Method of mea- 
ſuring every Species, neceſfary to be contidered 
in a practical Treatiſe : for with Regard to thoſe of a 
higher Kind, whoſe Properties depend upon Prin- 
ciples of a more abſtracted Nature, I have thought 

roper to omit them entirely, as they are of no Uſe 
in actual Menſuration. 

From theſe Principles the practical Rules are de- 
duced, and applied to thoſe Arts that are more imme- 
diately neceſſary to be known. Ihe Methods uſed in 
guaging all kinds of Veſlels are explained in an caſy 
and familiar Manner ; and nothing omitted that is 
neceſſary to be known in that Branch of the Mathe- 
matics. 

In the Menſuration of Timber, Stone, &c. I have 
been very full; becauſe it is an Art of the utmoſt 
importance to be thoroughly known; the com- 
mon Methods being ſubject to ſuch a variety of Errors, 
that unleſs a Perſon is well (killed in the fundamen- 
tal Principles, he is in danger of ſelling his Timber 
at almoſt one fourth leſs than its real Value. 

I well know, that the common Method of mca- 
{uring by the Girt, however falſe it may be in itſelf, 
is not to be eradicated by Reaſon and Demonſtra— 
tion: Nor have I attemptcd it; but I have ſhewn the 
Learner how he may take his Dimenſions, even on 
the common Principles, in ſuch a Manner, as to 
avoid the Errors that reſult from Ignorance and Con- 
fidencc. I have allo laid down an caſy Method for 
the Conſtruction of Tables uſeful in meaturing 
Timber; fo that any Perſon may caſily compute a 
ſet of Tables for his own Uſe, or examine thoſe in- 
ſerted in other Books. 

I have alſo explained the beſt Methods for mea- 
ſuring ſtanding Timber : and likewiſe how to find 
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and by a very accurate Proceſs, 

The Manner of meaſuring Sawyer's Work is next 
Fully explained ; the Errors attending the common 
Practice pointed out, and a more accurate Method 
ſubttituted in its room. ö 

To theſe I have added the Methods purſued in 
finding the Contents of Goods ſent by Sea, which 
pay Freight by the Cubic Foot; in meaſuring Co1d- 
wood, Marle-vits, Hay-ricks, Statues, and other 
Irregular Bodies. 

Such is the Subſtance of the following Treatiſe ; 
how it may be received by the Public muſt be left to 
Time, the great Diſcoverer of all Events. I have 
afiduouſly laboured to render it a plain, eaſy, and 
utcful Introduction to the Art of Meaſuring ; and if 
in endeavouring to execute this Intention, I have 
{on<times over-done it, and uſed more Words and 
Figures than were abſolutely neceſſary, I am ſure the 
candid and ingenious will readily forgive me, as the 
Fault flowed entircly from an earneſt ſolicitude of 
tendering the Work more uſeful to Learners. 

Errors, no doubt, may be found in this Treatiſe ; 
but I hope there are none that will impede the Pro- 
greſs of the Reader. And with Regard to _— 
pographical Faults of the Preſs, I pretume they will 
forgiven, as they are common to all Books, eſpecial- 
ly thoſe which treat of Mathematical Subjects. 


the Tonnage of Ships, both by the common Rules, 
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ing him from putting the laſt Hand co this 
Treatiſe, the Papers were ſent to me, with a 
Requeſt that I ſhould Reviſe the Whole, and com- 
lete the Parts that remained unſnifſhed, Upon 
ooking over the Manuſcript 1 found, that very few 
Alterations were neceſſary, but that ſeveral of the 
Chapters wanted conſiderable Additions; and that 
ſome Particulars were {till wanting to render it a 
complete "Treatiſe of Menſuration. I have therefore 
ſupplied theſe Defects, and endeavoured to imitate 
the Author's Style and Manner as near as poſhble, 
If I have been happy enough to ſucceed, I can ven— 
ture to ſay, that the Book will Anſwer the molt ſan- 
guine expectations of the Reader; for the Rules 
given by the Author are delivered in fo plain and 
ealy a Manner, that the mcancſt Capacity may 
caſily comprehend them, and with very little T'rou- 
ble become an expert Meaſurcr, 

It will alſo be of the utmoſt Uſe in Schools; as it 
will fave the Maſter the Frouble of being perpetually 
engaged in explaining obſcure Paſſ:ges, too often 
found in other Authors; and the Scholar the painful 
Vexation of ſtudying Rules, he is not qualified to 
comprehend. 

Nor are its uſes confined to Schools; private Gen- 
tlemen and others, who are dehrous of Surveying 
their own Eſtates, meaſuring their Buildings, their 
Timber, &c. will find this I reatiſe a very uti-ful 

Companion ; 
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Companion ; as it will remove every Difficulty that 
might otherwiſe obſtruct their Deſigns, and Point out 
the beſt Methods of proceeding in any Particular 
they may defire to know. 

Such ouths as have not enjoyed the happineſs of 
being inſtructed at School in this ufeful Branch of 
Learning, may, by the Aſſiſtance of this Treatiſe, 
and a little cloſe z\pplication, obtain, by their o, n 
aſſiduity, what their Situation in Life had denied 
them. And cven thoſe who have for ſome Years 
been engaged in the practical Branches of Menſura— 
tion, will probably find feveral Particulars in this 
Work, deſerving their Attention; and which they 
may practiſe with Credit to themſelves, and Advan- 
tage to their Employers. 

{ muſt not conclude this Preface without acknow- 
ledging, that the Conſtruction and Uſe of the Plain 
Scale was added at the Rcqueſt of a very ingenious 
Gentleman, who well deferves the Thanks of the 
Public, for the Number of Scholars he has brought 
up, many of whom are now ſome of the brighteſt 
Ornaments of Society. 
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THE 


INTRODUCTION. 


CHAP I. 
DIALOGUE 


208 Berweer Philo, a Maſter or Tutor, and Diſcipulus & 


_ Scholar; concerning The Rudiments of Decimal Arith- 
o metic. 

Pay 

= | Difcipulus. \ \ TILL you forgive me, dear Sir, the 
00 Favour I am going to aſæ? All m 


Acquaintance are ſo pleaſed with the great Progreſs 


CS Fyro and Tyrunculus have made in the moſt uſctul 
= Parts of Learning, by your judicious Inſtructions, 
: that J could not be eaſy till I came to beg you will be 
14 Eind enough to take me under your Care, and make 


me acquainted with the Art of Meaſuring, which 1 
have for ſome Time deſired to be acquainted with. 
Philz, You are ſincerely welcome Diſcipulus. It 
gives me the greateſt Plealure to ſee Youths deſirous 
of Improving the Minds, cfpecially in the Arts ſo ab- 
| folutely neccllary for the Happineſs of Society. But 
© as I know not, Diſcipulus, whether you are acquainted 
viith Decimal Arithmetic, the Lxtraction of the 
Square and Cube Roots, and the ſhort Methods of 
computation uſed in Mlcaſuring ſuperfices and ſolids; 
1 thould be glad to be informed, how far you have 
| % B Pro- 


— 
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n in Arithmetic, that I may lay the proper 
"oungations of this Art, before I proceed to explain 
its Rules; for I hope you are already convinced, that 
no Perſon can be properly ſaid to Underſtand any Art, 
til] he is acquainted with the Principles upon which it 
is founded, | 

Di * Jam, Sir, indeed thoroughly perſuaded 
of the 'I ruth of your Obſervations ; and ave always 
thought, that the true Reaſon why the gencrality of | 


Boys, when they come from Schcol are fo ignorant, | 


and ſo ſoon ſorget al! they have learned there, is, their 
having never been thoroughly inſtructed in the Funda- 
mental Principles. With regard to myſclf, I am en- 
N01 ignorant of Decimal Arithmetic, and the other 

ules you mentioned ; and therefore you will begin 
with the Rudiments of the Art, and I hope, by atten- 
tively liſtening to all your Inſtructions, to gain a 
thorough Knowledge of the Art of Meaſuring, which 
J have ſo wiſhed to attain. | 

Pils. There is no doubt, my dear Diſcipulus, of 
your Acquiring, in a ſhort Time, this uſcful Branch 
of Learning: it depends upon a few Principles, eafy 
to be underſtood, and cxtenfive in their Application. 
] ſhall therefore, without any farther Apology, pro- 
cecd to the Rudiments of Decimal Arithmetic, 


DIALOGUE-'TL. Ster. I. 
Of the Nature and * ef Decimals, er Decimal 


ractions. 


D. feipulus. * THAT do you Mean by Decimals, 
or Decimal Fractions ? g 

Plitz. In order to anſwer your Queſtion, it will be 
neceſſary to premiſe, that any Thing, conſidered as 
one, is called an Unit, or Integer : As one Pound, 
one Yard, one Gallon, &c. are all Units of their re- 
ſpective Kinds. But, at the ſame Time, each may 
be conſidered as compoſed of feveral leſſer Quantities 3 
and conſequently, theſe Diviſions, whatever they are, 
muſt be conſtdercd as Parts of their reſpective Units. 
I will endeavour to explain my Meaning, by a very 
familiar 
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familiar Example. You very well know that a Yard 
is often divided into four Quarters, and contains three 
Feet, or thirty-fx Inches. You may therefore con- 


| ſider a Yard, though properly an Unit or Integer, 
as compoſed of three Feet, or thirty- ie Inches; or any 


other Number of equal Parts, into which it may be 
ſuppoſed to be divided, 

Dijcipulus. | think I underſtand your Meaning ſuf- 
hciently, You obſerved, that a Gallon, or any «ther 
Thing, conſidered as a Whole, is an Integer. But l 
known that there are four Qunarts, or cight Plots itn 4 
Gallon; and therefore the Gallon may be conducted 
as compoſed of four Quarts, or eignt Pints. : 

Phils. You are very right, Diicipuius, I am glad 
ou lo eaſily comprehend my Alcaning; and, for your 

ncouragement, let me add, that I will endeavour to 
make the Whole as eaſy to you, as this Icadling Prin- 
ciple; Attention and a good Memory in the Scholar, 
being l that is necellary for Actaining any Art, when 
aſſiſted with proper Inſtructions, 

Diſcipulus. You give me great Encouragement, Sir, 
and 1 will ſincerely endeavour to i:x all your Rules 
and Precepts ſtrongly in my Memory. But though I 
very well comprehend that any Integer or Unit, may 
be conſidered as made up of different Parts, yet I do 
not know what you mean by Decimals, or Decimal 
Fractions. | 

Philo. You certainly do not; I am now going to ex- 

lain, what is meant by Decimal Fractions. The 
Parts into which any Integer or Unit, may be con- 
ceived to be divided, are called the Fractions of that 
Integer. Thus one Inch, is the one thirty-fixth Part 
of a Yard, becauſe thirty fix inches make a Yard, and 
is expreſſed in this Manner . That is the Number 
of Parts into which the Unit, or Yard, is ſuppoſed to 
be divided, is placed below the Line, and the One, 
or Inch above it. 

Diſcipulus. How are the two Numbers that compoſe 
the above Fraction to be diſtinguiſhed, if they are 
called by the ſame Name ? 
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Philo. They have different Names; that above the 
Line being called the Numerator, and that below it, 
the Denominator : 4 
1 Numerator. 
Thus 36 Denominator. 

Diſcipulus. Is there any Reaſon for giving theſe 
Numbers, different Appellations ? 

Philo. Yes | Ihe Number placed under the Line, 
is called. the Denominator, becauſe it ſhews or deno- 
minates the Number cf Parts, into which the Unit, or 
Integer, is divided; while the Number above the Line 
is termed the Numerator, becauſe it exprefies the 
Nuniber of the ſame Parts that are contained in the 
Fraction. 

-Zijapulus, I thank you, Sir, I underſtand you very 
well; as I ſuppoſe theſe Names are general, and not 
£onhned to this particular Fraction. 

Philo. You are very right, Diſcipulus. They are | 
general Names; and I Will now thew vou how you | 
may always know witch is the Numerator, and which 
is the Denominator, by this general 

Es RULE. | 

The Denominator is always the Diviſor; the 
Number of Parts into which the Integer is naturally | 
divided, is the Dividend; the Number of the former | 
contained in the latter, is the Quotient, and the Nu- | 
merator is the Remainder, after the Diviſion is fi- 
nifhed. 

J will illuſtrate this Rule by an Example. A Yard 
is naturally divided into 36 Inches; but ſuppoſe it 
were required to divide it into five Parts: The Work 
Will ſtand thus: 


5) 36 (7 
35 


1 


And the Anſwer will be 7 Inches and; (or one 
filth) of an Inch. 


Diſciprits, 


or one 


wp Altes. 
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Diſcipulus. This is indeed very eaſy to be under- 


ſtood : But ſuppoſe there be no Remainder, will there 


be no Fraction ? 

Philo. There will not, my dear Diſcipulus. The 
Quotient then will expreſs the Number of natural Di- 
vitzons contained in each of thoſe into which the In- 
teger is ſuppoſed to be divided, Thus ſuppecſe the 
Yard were to be divided into fix equal Parts, the 
Work will itand thus : 


6) 36 (6 
36 (0 


— — 


And as there is no Remainder, there is no Fraction; 
but the Quotient ſhews, that 6 Inches are contain 
in each of the 6 Parts, into which the Yard is ſup- 
poſed to be divided. ; 

Diſcipulus. L think I thoroughly underſtand your In- 
ſtrucuons in this particular, If a Gallon were ſupa 
noſed to be divided into 3 Parts, each of theſe Parts 
would contain 2 Pints and two-thirds of a Pint; be- 
cauſe the Diviſor is 3, the Dividend 8, and the Re- 
mainder 2. 

Philo. It gives me great Pleaſure that you ſo rea- 
dily comprehend my Meaning. But, I muſt inform 
you, that theſe are called Vulgar Fractions, and are 
very different from Decimals; but it was neceſſary firſt 
to explain the Nature of Fractions in gener), in order 
that thoſe of a particular Kind, may be the more eaſily 
underſtood. 

Diſcipulus. Decimals are then only a particular 
Kind of Fractions, Are they ver different in their 
Nature, and in what does this Ditfzrence contitt ? 

Philo. They are very different from Vulgar Fracti- 
ons, and managed with much grcatar Eaſe and Exp2- 
dition: But the Difference conſiſts wholly in the De- 
nominators, Which are always 10, 100, Ic, 10000, 


c. that is, the Integer or Unit, is ſuppoſed to be 


divided into 10 equal Parts, and cach of thoſe Parts 
into ten others, &c, The Integer being thus divided 
B 3. 19 
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iu. to 10, ICO, ICCO, ICOCO, &c. equal Parts, they be- 
come the Denominators to Decimal Fractions. 
Diſcipulus. This is very eaſy to be underſtood; but 
I ſhould be glad to know why they are called Decimals, 
or Decimal Fractions. * 
_ Ph:!;. They have their Name from the Latin word 
Decem, which ſignities Ten, becauſe the Denomina- 
tors of Decimals, increaſe in a ten-fold Proportion. 
Diſcipulns. I thank you Sir, for this Explanation: 
The criginal Import of the Word tends greatly to fix 
the Idea it conveys, more firmly in the Memory. 
Philo. You have made a very juſt Obſervation, and 
E will plcaſe me by often afking Queſtions of thi: 
ind, as they might otherwiſe ſlip my Memory, and 
I would not have you ignorant of any Thing that can 
give you Satisfaction, in the Courſe of your Studies. 


DIALOGUE III. Secr. ll. 
Of Notation of Decimals. 
Phil. AVING, I hope, given you a proper 
H Idea of the Nature of Fractions in gene- 
ral, and the Properties of Decimals in particular, ?. 
fhall procecd to the Notation of the latter. 

D/ciftlus, 1 am greatly. obliged to. you for your 
Care and Aticntion to remove every Difficulty ; an. 
will, in return, liſten with the utmoſt Attention to 
every Part of your Iuſtructions. 

Philo. As the Denominators of Decimal Fractions 

are alyrays known, it is unneceſſary to ſet them down, 
and accordingly the Numerators only are expreſled ;, 
but they are ſcparated from the whole Numbers by a 
Point or Comma. : 
1 hus: 5.4, is 5 Fe, 0, 7, is 1, 35-05 is 35 W, 
But perhaps you will conceive a better Idea of the: 
Fractions from the following Table, which ſhews the 
very Foundation of Decimals; and therefore deſerves 
to be very attentively conſidered, | 


Decimulus. 


y be- 


but 
mals, 


word 
nina- 
on. 

tion: 
0 hx 
5 and 
this 
and 
t can 
lies. 


your 
and! 


nN to 
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Diſcipilut. I will endeavour to underſtand this Ta- 
dle, if you will be kind enough to Explain it. 

Phils, That I will molt readily. This Table is in- 
tended. to ſhew, That as in the whole Numbers, every 
Degree from the Unit's place, increaſes towards the 
Left Hand, by a ten- fold Proportion: So in Decimal 
Parts, every Dees is decreaſed towards the Right 
Hand by the fame Proportion, namely by Tens. 

Discipulus. This appears very plain: And I think I 
perceive the Reaſon why you called 35.05, where the 
Cypher follows the Point of Separation, 35. 1. be- 
cauſe the 5 is by the * removed into the Deci- 
mal Parts of a Hundred. 

Philo. You are extreamly right; and here you ſee 
the Reaſon why Cyphers, which placed on the Left 
Side of Numbers are of no Signification, are very dif- 
ferent when placed on the Leſt Side of Decimals. 
And on the contrary, when Cyphers are placed on the 
Right Hand of Numbers, they increaſe their Value in 
a ten- fold Proportion; but when placed to the UNE 

| © 
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of Decimals, they are of no Signification. This will 
be ſufficiently explained by a ſingle Example. Thus 
.0002 ſignifies only two Parts of ten Thouſand ; 
whereas without the Cyphers it would have ſignified 
2 Lenths. On the contrary, the Cyphers placed on 
the Right Hand of the whole Numbers increaſe their 
Value in a ten-fold Proportion; for 2000, is two 
Thouſand ; that is, the Value of the Figure is increaſed 
from two to two TI houſaad by the Addition of three 
Cyphers : Whereas .2000, ſignifies only Two tenths, 
being of the ſame Value either with or without the 
. . 

iſcipulus. You axe extreamly Kind in being ſo very 
explicit in your Inſtructions. Is there any Thing 
farther to be obſerved m the preceding Table ? 

Philo. Yes, my dear Diſcipulus, You may obſerve, 
that all whole Numbers are in effect nothiuig more 
than Decimal Parts to one another. For in y rank or 
ſerics of equal Numbers, as C, the fc towards 
the Left Hand is ten Times the Value © nest 6 in 
the laſt Place, or on the Right Hand tit, and but 
the tenth Part of the h on the Left, F:.acr of them 
therefore, may be. tuken as Integers, oc. Parts of an 
Integer. If Integers, they muſt be fec down without 
a ſeparating Point between them, thi: 666. But if 
they are partly Integers, and, partly Decimals, a ſe- 
parating Point mui be placed between them, as 65.6, 
or 6.66, In the former the Value is (% and 6 Tenths; 
in the latter, 6 and fixty=lix hundred Paris of an Unit. 
But they are ſtill in a tenfold Proportion to one 
anctier, 

From tiicſe Obſervations, compared with the pre- 
ceding TT avie, it will be ealy to conccive, that De- 
eimal Parts take their Denomination from the Place 
of the laſt Figure: That is, 5 is Po, 50, is 1. 
O59, is 236. That 5 is hve Lenths, . o5 is five 
Parts of a Hundred, . o05, is five Parts of a Thouſand, 
.C205, is hve Parts of ten Thouſand, & c. 

Diſciſtuluc. I think you have made every particular 
extremey Plain, and I will take care to imprint your 
Inſtructions in my Memory, 
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DIALOGUE IV. S2 r. III. 
Reduction of Decimals. 


Diſcihuilis. FLAT do you Mean by Reduction 
of Decimais ? 

Philo. ReduRion is the Rule, by which any Vulgar 
Fraction is reluced or changed into a Decimyol of cqual 
Value: Or the Value of a Decimal, in the known 
Parts of Coin, Weight, XMleaſure, &c. is diſcovered. 
| ſhall begin with the firſt, viz. the Method of re- 
ducing a Vulgar Fraction into a Decimal of the ſame 
Value, and then proceed to explain the Manner of 
finding the Value of any Decimal Expreſſion. 


I. To reduce a V ulgar Fraction inte a Decimal, 
This Part of Reduction is performed by the ſollow- 
ing general | 
RuLE, 
Add Cyphers at pleaſure to the Numerator, and 
divide by the Denominator ; the Quotient will be the 
Decimal equivalent in Value to the given Vulgar 


Fraction, obſerving to prick off as many Figures in 
the Quotient, as you added Cyphers to the Nu- 


merator, 


EXAMPLES, 


Reduce + into a Decimal. 
2) 10 (5 
In the ſame Manner 4 will be found equal to . 25. 
? equal to .75. + to ,625, and x; to. 588. 


Reduet 


— — 
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Reduce „ into an equivalent Decimal, 
56) 9.00000000 (.1607 1428 


Reduce 5, into an equivalent Decimal. 
17) 6.0000 (.3529 
51 


Diſcipuſus, I ſee no Difficulty in performing theſe 
Operations ; but may it not ſometimes happen, that 
there are fewer Figures in the (Quotient, than there are 
Cyphers added to the Dividend! 

Hils. Yes, this is often the Caſe : But whenever it 
happens, a Cypher, or Cyphers muſt he placed on the 
Left Hand of the firſt Figure; there being a neceſſity 


that 
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mat the Figures, with Cyphers if neceſlary prefixed, 

ſhould be equal in Number, to the Cyphers added to 

the Numerator in the Dividend, I will give you an 

Example of this Kind. | 

Let it be required to reduce % to an equivalent 
Pccimal. 
| 16) 1.0000 (.0625 

99 * . 
=o 


22 


* 
80 
9 


You obſerve that in the Quotient there arc only 
three Figures, whereas four Cyphers are added in the 
Dividend I therefore prefix a Cypher before the Six, 
zud the Decimal] required is . 0025. 

Diſcipulus. Jam greatly obliged to you, Sir, and 
think I now underftand this Rule: But J ſhould be 
lad to know, l there is often a Remainder after 
tic Diviſion is finiſhed ? 

Phils. The Remainder after the Diviſion, ſhews, 
mat the Necimal is not preciſely cqua] to the given 
Vulgar Fraction : But by continuing the Diviſion, it 
may be carried to what Degree of Accuracy you pleaſe, 
though, in many Caſes, can never be exact, 

Diſcipulus. I think I have heard thoſe who are 
ſkilled in this Part of Arithmetic, mention circulating 
Decimals; will you pleaſe to tell me, What they mean 
by this Term? 

Phila. With all my Heart, Diſcipulus. What is 
alled Circulating, or Repeating Decimals, are no- 
hing more than a certain Number of Figures, which 
* Map return, as long as the Diviſion is continued, 
in Example or two will make this cxtremely plain. 


Let 


os 4 ww 8 


| 
| 


K 
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Let it be required, to reduce into an equivalent 


Decimal. 


13) 1.000000, &c, (.07692307692307, &c. 


Here you obſerve, that the Figures .576923, are re- 


5 and would continue to be again repeated if the 


iviſton were purſued, 


Let it be required, to reduce 4 into an equivalent 


Decimal. 
6) vo” 22 &c, (333. &c, 

18 * 

20 

18 

20 
18 
20 


In this Inſtance the repetend or circulating Necimal 
is 3 and may be continued to any Degree of. Accuracy 
deſired. : 

Diſcipulus. This is very ſatisfactory, Sir, and | 
ſhall always take Care, as ſoon as I perceive that the 
Figures in the Quotient, return in the ſame Order, 


not to purſue the Work any farther, as I plainly per- 
ccive they may be extended without the Trouble oi 


Dividing. 
Phi. e. 


ivalcut 


we ro- 


| if the 


valent 


eciumal 
curacy 


and | 
at the 
Order, 
y per- 
ble oi 


Phi.e, 
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Philo. You are extremely right, Diſcipulus; and it 


gives me Pleaſure to find you are ſo attentive to my 


inttructions : I will add, that if you continue the ſame 


Afliduity, you will ſoon become a complete Meaſurer. 


Dijcipulus. I ſhould think myſelf undeterving of your 
Favours, if I did not endeavour to turn them to my 
own Profit. I have indeed often heard the Maſter 
blamed for the ſmall Progreſs made by his Scholars; 
but am perſuaded, the Fault is generally more owing 
to the carelefs Inattention of rhe latter, than to the 
Want of Aſſiduity in the former. 

Philo. I believe this is often the Caſe,—But I ſhall 
now ſhew vou how to reduce any known Parts of 
Coin, Weights, Mealures, &c. into Decimal Parts. 
And to make this eaſy, you muſt obſerve the following 


RULE. 

Reduce the given Parts of Coin, Weight, Meaſuree, 
&c. into a Vulgar Fraction, whoſe Denominator is 
the Number of thoſe known Parts contained in the 
Integer, and the given Parts its Numerator. 

Let it for inſtance be required to reduce 168. 6d. to 


the Decimal) of a Pound Sterling? 


In order to folve this Queſtion, vou muſt reduce 
both the Numerator and Denonunator into Six-pences, 
becauſe that is the loweſt Denomination in the Nume- 
rator. Therefore „ ee ee which are cqual to 
ibs, bd. make the Numc:ator; and 40, the Number 
of Six-pences in a Pound Sterling, the denominator ; 
and then the Quettion wiil ttand thus 33, and the De- 
mal eaſily found as before. 

40) 33.000 (.825. 
EN | 
100 
80 
200 
200 


— ——— 


SH : 0 - * P 
i acrciore $25, is the Decimal required, 
8 EXAMPLE 
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EXAMPLE II. 


Lot it be required to reduce 13s. 4d. into the De- 
cimal! of a Pound Sterling. | 

Here the 13s. 4d. mull be reduced into Pence, and 
Will make 160: But the Pence in a Pound Sterling are 
240; and therefore the Vulgar Fraction will be , 


or 45, and the Decimal . 666, &c. as you will eaſil, 


find by dividing the Numerator by the Denominator, 


EXAMPLE III. 


Let it be required to reduce 3 Inches to the De- 
cimal of 2 Foot. 

Here the Vulgar Fraction is evidently h, becauſe 
twelve Inches make a Foot: And 3, with Cypher: 
annexcd, divided by 12, gives .25, the Decimal rc- 
quired, 

EXAMPLE IV. 


Reduce 7 Inches } to the Decimal of a Font. 

1 7 . 1. . 
Here the Numerator will be 31, there being 3i 
Cuartcrs in 7 4 Inches; and the Numerator 48; be- 

- << a. . . 
wauſe 48 Quarters of an Inch make a Foot. Then 37 
ivided by 48 will give . 64583, &c. the Decimal 10. 

*,uired, 


[ hope, my dear Diſcipuius, you have attentively 
confidered theſe Examples, which I think ſufficient 
for the Purpoſe : But as an Exerciſe for you when 

alone 


L 


0 
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aone, I ſhall add the following Examples with their 
Anſwers, leaving the arithmetical Operations to your- 


ſelf. 
Dec nals of a Foot. 


4 Inch — is — 02083. 
E 0416. 
2 0025. 
1 Inch es 83. 

2 Inches — 10. 

3 es: 24. 

- ne. 
3 11 
939 55 
3 N 

8 — — 60. 

o — — 75 

10 ——— 83 
11 4916. 


Decimals of a Pound Sterling, 
1 Farthing — is — 001. 


2 Farthings 002 
3 003 : 
ALSO 
70s. 84. — is 33 &c. 
132104 — 69375. 
15 1 790025. 


19: II; — 000. 
11103. 0027087 


Theſe Examples being well conſidered, and the 
Operations at large often performed, wil! render it ex- 
tremely caſy for you to reduce any knows Parts of an 
Integer into Decimal Parts. 

Diſcipulus, J will carefully ſtudy thefe Examples, 
ind do not doubt of being foen Maſter of the whole, 
But I would aſk one Queſtion, it is this, whether the 
Numerator and Denominator muſt not always be re- 
duced into the loveett Denomination of the former? 

C 2 For 
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For inſtance, muſt not the 15s. 94 J. in one of the 
above Examples, be reduced into Farthings ? If fo, the 


Vulgar Fraction will ſtand thus 732, becauſe 759 Fa- 
Farthings make a 


things make 15s. 9 3d. and 960 


Pound. 


Philo. You are extremely right; and it gives me the 


higheſt Pleaſure to find you ſo readily comprehend my 
Meaning. I ſhall! therefore now proceed to the ſecond 
Part of Reduction of Decimal Fractions, or that of 
kndii.g their Value. 


II. To frd the Value of a Decimal m the known Part; | 


of Men, Weights, Meajures, &c. 

This Part of Reduction is nothing more than the 
Converte of the former, and is performed by the fol- 
LOW:1ig 

Ru . E. 


Multiply the Decimal by the next inferior NDenomi- 
nation, and prick oft from the Product, as many Fi- 
gures or Cyphers, as there were Figures, &c. in the 
wen Decimal : Multiply the Figures fo pricked off 
# the Number of Figures in the next inferior Deno- 
mation, end prick off the Figures, &c. as before; 

roceedy's in this manner, till you arrive at the leaſt 
Denton; Then are the Figures cut oft on the 
Left Hand cquivalent to the given Decimal. 


EXAMPLES, 
What is the Value of 0.825 Decimals of a Pound 
Sterling? | 
OPERATION, 
0.825 b 
20 Shillings in a Pound. 
Shillings 10. 500 | 
12 Pence in a Shilling, 


Pence 6.0c0 
Ar ver 162, 6d. 


Here 


Pa 


ind 


Cre 
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Here you obſerve, that I multiply the given Deci- 


mal 0.825, by 20, becauſe 20 Shillings make a Pound, 
0 


and pric three Decimals in the Multiplicand; 
and the Anſwer is 16 Shillings, and . 500 Decimal 
Parts, which being multivlied þ 12, the Number ot 
Pence in a Shilling, and three Decimals pricked off, 
the Anſwer will be Six-pence. Had the Decimals 
remaining been Figures inſtead of Cyphers, they mutt 
have been multiplied by 4, the Number of Farthings 


in a Penny; but as the Cyphers are of no Value, the 


Queſtion is finiſhed, and 16s. 64, the true Value ot 
the given Decimal. 
Let it be required to find the Value of 0.7471, De- 


cimal Parts of a Pound. 


OPERATION. 
0.7471 
20 


14.9420 


1.2160 
Anſwer 145. 11 4 d. nearly. 


What is the Value of 0.74722 Decimal Parts of a 
Pound, Troy Weight? 


__ OPERATION. 
9.74722 a 
12 Ounces in a Pound Troy. 
9.06004 
20 Penny- weights in an Ounce. 
19. 33280 
24 Grains in a Penny-weight, 
133130 +. 
6 — en 
7.98720 1 
Anfwer q Ounces, 19 Penny-wts. 8 Grains nearly. 
aC 3 Diſcipulus, 


; 
4 
| 
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Dijcipulus. Why do you ſay 8 Grains nearly, when 1 


there is only 7 pricked off, in the Place of Grains. 


Philo. It gives me Pleaſure you have taken notice 
of it: I intended to have explained the Reaſon why 
made it 8 inſtead of 7 Grains in the Anſwer. In 


order to this you muſt obſerve, that though only 7 is 
ſeparated, there ſtill remains a large Decimal, amount- 
ing to more than 9 Tenths of another Grain: Con- 
ſequently 8 Grains is much nearer the Truth than 7. 


Diſcipulus. I thank you, Sir, and find that the real | 


Value of a Decimal cannot be found, till the Deci- 
mal, after Multiplication, becomes a Cypher or Cy- 
phers. | | 


Phits. Extremely right: And you will obſerve, that þ 
in the Queſtion preceding the laſt, the Value of the | 
wen Decimal is not accurately found: But as the | 


ecimal after the laſt Operation is little more than 
two Tenths, or one fifth of a Farthing, it is of too 
little conſequence to be regarded. | 

Diſcipulus. I ſhall n attend to your In- 
ſtructions, and ſhould be obhged to you for a few 
more Examples, that I may, by Practice, become 
perfect in this Part of Decimal Arithmetic, as I per- 
ceive already, it is of the utmoſt Conſequence to be 
well underſtood. 

Philo. I will very readily give you other Examples; 
and in order to render then of more advantage, fhutl 
only give the Anſwers. | | 

What is the Value of 0.0095 Decimal Parts of a 


Pound Sterling ? 
Anſwer, 24d. 


What is the Value of 0.0428 of a Pound Sterling ? 
Anſwer, 10 Y d. 


What is the Value of o. 87638 of a Pound Sterling? 
Anſwer, 17s. 6 4d. 


What is the Value of 0.87628 of a Pound Troy ? 


Anſwer, 10 oz. 19 pyts. 7 gr, 


What 


 Averdupviſe ? 
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What is the Value of o. 798645 of a hundred Weight 


Anſwer, 3 qrs. 5 Ib. 7 oz. 


What is the Value of 9.9595. of a Foot ? 
Anſwer, 11 Inches and two Quarters. 
7. f 0 84477 5 
- DIALOGUE V. Sr. IV. 
Addition of Decimals.. 
Philo. J Hope, my dear Diſcipulus, you are now 
aſter of the Queſtions I gave you at ous 
laſt Meeting, and therefore iha now proceed to Addi- 
tion of Decimals, which is performed by the following 
RULE.” 3-233; 
Set down! the Numbers propoſed to be added, in 


ſuch a Manner, that thoſe of the ſame Value may ſtand 


directly under each other, whether they be mixed 
Numbers, or Decimal Parts; which may be very e:fily 


done, if you place the 8 Points in every Line 


under one another. Then, add them as if they were 
all whole Numbers, ſeparating from the Sum as many, 


Figures, &c. as there are Decimals in the greateſt of 
the given Expreſſions. 


EXAMPLES, 
5 
3 
128.74 


5.0 
$7.8 
7-9 

419.24 The Sum required, 


45-27 

50-758 
123.0057 

75-702 

24.8 25 
318.3357 Anſwer. 


574.6780953 
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574-078953 
9579943 
7 785 
54-7 


B12.21 8983 Anſwer, 


1.975042 
74525 
ooo 
8007 
564053 
4.162727 Anfwer. 


Diſcipulus. If all the Rules of Decimal Arithmetic, 
de attended with no more Difficulty than this of Ad- 
dition, I hope ſoon to be a Maſter of that uſeful 
Method of Computation : For I obſerve, that the only 
Caution neceſſary, is to place ſeparating Points directly 
under one another; the whole dum being added, as in 
common Arithmetic, without any regard to the ſepa- 
rating Points, till the Operation is finiſhed, and then 
to ſeparate as many Figures towards the Right Hand 
as there are in the greateſt Number. Thus in the firſt 
Example, becauſe there are two Decimals in the third 
Line, two Figures are ſeparated towards the Right 
Hand in the T otal. 


Phils. You are extremely right, Diſcipulus : And, 


as there are no Exceptions to this general Rule, ve 
will procced to the next in order, | 


SECT. u. 


SUBTRACTION. 


This, like the former, is performed, in all reſpects, 
like Subtraction in whole Numbers; and the Rule re— 
ſpecting the Points, and Number of Figures to be ſe- 
parated in the Remainder, arc the ſame as before in 
Addition. 


EXAMPLES, 


endeavour to imprint it in my 
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EXAMPLE 5s, 
From 74.91876 
Take 2 

Remains 5. 738051 


From 8.100007 
Take 6.9718743 
Remains 1.12%1727 


From 28.007 
Take 6.98798012 
Remains 21.9190193$ 


From 77. 3816000 
Take nia 4 


Remains 72.40040007 


Diſcipulus. This is indeed very plain; and I will 
Mind by frequent 
Practice, 1 
Philo, A very proper Reſolution, Diſcipulus ; for 
without Practice it is impoſſible to become an expert 
Arithmetician. Rules without Practice are ſoon for- 
gotten, and Errors are perpetually committed by thoſe 
ho are not accuſtomed to Operations. 


S ECT. VI. 


MULTIPLICATION. 


Multiplication of Decimals is alſo perſormed in the 
lame Manner, as it is in whole Numbers; but in order 
to lind the true Value of the Product, you mult ob- 


ſerve the following 


RULE. 


Separate as many Figures towards the Right Hand, 
| pots in both the mar 
os 


as there are Decimal 


* =o ide; — Howe 3-_e. - — 


— PETITE n — 
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and Multiplier added together. But if there are not 


ſo many Pluces in the Product, the Defect muſt be ſup- 


plied by 8 7 5 on the Lett Hand. A few more Ex- 


amples wil 


EXAMPLE: I. 
123.024. 
2.232 
eee 
306072 
2460.15 
240048 
274.5895068 


ſuſkciently explain this Rule. 


Here becauſe there are three Decimals in the Mu!- 
"plicand, and three in the Multiplier, I ſeperate {:: 


Figures towards the Right Hand in the Product. 


ExAamPLE II. 
684.7928 
: 9216 
221087568 
30847928 
73095850 
147391712 
294703424 
319318.5104448 


Ex AMP L E III. 


283 
85758775 


In 


no! 
up- 


Ex- 


ſu'- 


e 11; 


In 


four Places of Decima 
ſame Number in the Product, therefore eight Places 


1 


INTO DU CTIO N. Nin 


In the laſt Example you will obſerve, that there are 


s in the Multiplicand, and the 


muſt be ſeparated in the Product; but as there are but 
ſeven, a Cypher is added on the Left Hand to make up 


the Number, 


Diſcipulus. I hope T thoroughly underſtand your 


Meaning; but ſhould be glad to know the Reaſon for 


placing the Cypher on the Lett Hand of the Product. 
Phils. The Reaſon is extremely plain: Any Num- 
her multiplied by a Fraction, or what is lets than a 
Unit, will be leſs after the Operation than before. 
Thus if 25 be multiplied by .5 or one half, the Product 
will be only 12.5, or 12 and a hall; and 1f 25 were to 


be multiplied by . or, the Product would be no more 


than 1.25, or one and a quarter. But in the above 
Example both the Multiplier and Multiplicand are leſs 
than Unity ; and conſequently they muſt produce a 
Number much lets than Unity, This will plainly ap- 
car from the following 


EXAMPLE IV. 
-0347 


0220 
2052 
1041 
094 
. 00031692 


Here the Places in the Product are only five, where as 
lere are eight Decimals in the Multiplicand and Mul- 
tipiter; three Cyphers are thereforc added to ſupply 
the defect. 

[ ſhall add the following Examples as an excerciſe to 
theſe Rules, and hope you will carefully perform the 
Operations. 


L xX ARI PI E s. 


1. Multiply 57.050, by o. 778. Anſwer 32.978368. 
2. Multiply 7.6543, by 5.4246, Anſ. 15515400 
* Mu 


* 


. 
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3. Multiply o. 56879, 


4. Multiply 0.03246, by 0.02364. 


| Anſwer 0.00076, | 
5. Multiply 87649, by 0.03687. Anf. A 45 


Multiply 94.35736. by b. 57869. 


Aniwer 620.7511100024. þ 


7. Multiply 3.141592, by $2-7438. 
n{wer 165.£995001296, 


Diſcipulus. You are very kind, Sir, and as you f 


have already explained the Manner of pricking off the 


Decimals, i ſhall be very ſoon able to Work the above Þ 
Queſtions at ms I obſerve, that in the fifth Exam- | 


icand is entirely compoſed of whole 


ple, the Multip 


umbers, and the Multiplier wholly of Decimals. Þ 


The Operation I perccive is however the ſame, be- 
cauſe you have ſeparated five Places on the Right 
Hand, the Number of Decimals contained in the 
Multiplier. 

Philo. You have made a very juſt Obſervation Dii- 
cipulus. It gives me great Pleaſure to find that you 
retain the Rules ſo readely in your Memory. They are 
indeed very eaſy, and therefore 1 have not fo often re- 
peated them, as I may perhaps think neceſſary here- 
aſter. But you will at L obſerve, that in mul— 
tiplying Decimals by Decimals, or where there arc 
ſcycral Places of Decimils, that there are often many 
more Decimals than are neceſſary in the Product. 
For in Practice three or four Places of Decimals are 
generally ſufficient ; and thence becomes troubleſome 
and unneceſſary. 1 ſhall therefore ſhew you the pro- 
per Method of proceeding in Caſes of this Nature ; 
by which Means great Part of the Labour will b. 
ſaved, and yet the Queſtion be anſwered ſufficiently 
accurate. This uſeful contraction is performed by 
the following 


Rur xk. 


Place the Unit's Place of the Multiplier directly 


under that Figure in the Multiplicand, whoſe Place 
von 


by 0.05674. S 
9 0. 0322731440. 


tou inuten to kep in tt 
| Oder of all! it5 1? taces ; t! 


Nn nere. xxv 
Product; and in 5 
at is, write the 
en the Left, and the Fatege 4e, il ny, en the tipht. 
Len in mulz! plying, omie an the Figu-es peel 
in the 1; lukipticand, to the Night of the Digit, With 
witch you b=c: in th Oper! Rolly and let wu Vit 
Hand place of every Line ſtaud under each other. 
But be fare to rememb. r, that the firit Figure in 
each Line of the Oper: tion be increaſes by the Cart . 
Which wor: Id ariſe 8 om the Places omitted; (as: 
Carrying 1 from 5to 155 2 froin is ter 253 3 ron 
10 855 &. intens 1 of carrying one for < very tan, bf 
410 8 ne 81 3 50 of thetic Lines will e the Produ! 83 
rally CXact. ( 
4 tow Examples will make thi: Rule very caty, 1 
you take Care to imprint it in your Memory. 


* ga 


Us 


Fer AMPLE: 


Let it be required to mu: tiply 2 175, by 52.7484 
and l& there be only our Deeimal Parts in du: 


Product. 


yi» 


Theſe Numbers, according to it: above Rule, n.vit 


he placed thus: 


3.141502 The kinHcend, #1 ines natura! ror, 

$347-25 The Wi ler reverted. 

15700 The Prod. by 5, . Carriag? of 5 time* 2. 
62832 L de rod, by 2, v. th 1 Cunriage of tn, 2, 
21991 Product by 7, with its 0 per Lnoeate, 

1257 Prod, By ' 43 dec. 
64 Prod. 35 EC. 
25 Prod, | w 8, Ec. 


The true Preduct required, 


The Renſon of this C: zntrafion will be very ob- 


Vious ut the whole Cncratic u being wrou e abt; 
arge n Ne elle . 17 N. 2B 


a W Th 4 S $44» 1544G); SS = * . 4 $44 + Fay 


ww 


D 3441892 


— 
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3141592 ncr. 


15 070660 


165.699 5l581205 


From this Example it is evident, that all the Figure: 
| on the Right — of the Line through the Opert:- 
| en are omitted in the former contracted Method ; i 
that the laſt ſingle Product here, is the firſt there; ins 


» 


though the Reſult is equal in both as far as four tl 


Decimal Places. Fre: 

You will alſo obſerve, that becauſe four Decimi! Þ. 

| Places only are to be kept, the Units Place of the a 
Multiplier (viz. 2.) is placed under 5, the fourth WW 1 
| Place in Decimals in the Multiplicand. „ 
1 

| ExAMPLE II. E 17 


Multiply 324.67 2158 by 36.83 5; and let only four , 
Decimal Places be kept in the Product. * K 


* 
384.672158 Multiplicand. n 
$4638.63 Multiplier inveit: d. * 
1 5 01647 | 5 
23080329 . 
30.7377 8 
115402 | j 
15387 
8 0 
14169. 200 Product required. 0 
d 
* 


H:d 


H:d 


times 8 is 24, and carry 2; 3 times 5 is 15 and 2 is 
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Had this Queſtion been ſolved in the common Man- 


ner, it would have ſtood thus: 


334.972158 
39.8345: 
ig: 3] 300790 
15330133032 
54010674 
30073776 
23080329048 
1154010 704 


— — — 


14169. 200-0385 10 


Diſcipulus. I think, Sir, J underſtand your Mean-- 


ing; but if you will pleaſe to Work over one or two of 


the firſt Figures in the Multiplier, it will perhaps 
render it ſtiff 


plainer. 


Phila. With all my Heart, Diſcipulus. I ſhall be 


always ready to remove every Difficulty that may in 
me leaſt retard your Progreſs; 


We will begin with the firſt Line; where I ſay, 3 


17, now ſet down 7 and carry 1, &c. becauſe this 13 


the Product ariſing from the Multiplication 6: che 5 
© that ſtands over the 3, the other being omitted as on 


Value, but to know what is to be carried ; Ihe re- 


muning Part of the Linc is the le ws in common 


Multiplication, 
In the ſecond Line I ſay 6 times 8 is 48, and carry 
5, becauſe greater than 45, otherwiſe only 4 muic 


Neve been carricl; GC times 5 is 30, and 5 is 35, carry 
33; 6 times 1 is 6, and 3 i$9: Now bcing come to the 
Vgure over the 6, ſet down 9. 


in the third Line I ſay, 8 tines 5 is 40, and carry 4; 
times 1 is 8, and 4 is 12, and carry 1; 8 times 2 is 


* 


16, and 1 is 17: Now being come to the Figure over 
8, ſet down 7, and carry 1, &c. In this Manner I 
| procced with every Figure in the inverted Multiplier, 
| ft the whole Work is finiſhed, 


D:2: Diſctutus,-. 


tas — OO 


 — 2 


—U—U—ä—ñb — . ä—6k—4ä 


„ „ * 
NV. 


% # RE | 
FETING 


, ſh: 
1.2! tor 15 as 


Pils. | he: 22 von will Diſcipulus; but in or 
'1 t. TE; 
th, K 


a üs! 
W BIT 


r* TH 


K 41 larg 


. T ti ply 


4 end? ei 


| 


IN T 


8 NE Rs, job 
iy be able 


el P. 
% cu! V. 


Vi 


will add a few ramp 


t Difficulty occurs, 


3 
Un: — oft 


= 
* 80 4 * 
Saf * 8 CH... av 


1 „ L. 
«7 F M 8 CCL 141 4 
# * 


CONST Ted 0 Teratiel il. 


— } 
— 


290.060 5 
EN AMY LE IV. 
257. 85 by 76.48, and rei: 


PS 


duct of Integer bs 


19652 
Ope _ on at large. 
7.386 
ht 
5 58948 
105 045 4 
15411139 
159! 4 92. 
e 50 
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' Q 7 * 
"mit, J am extremely obliged to you, Sir, an! 
hue your Thitructions without 23:7 


! 
1 * nl acts tl * 


Ey 
L% 
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1 
Divisitos% of DECIMALS. 


Phils. Having, my dear Diſcipulus, conducted you 
through the three firſt Rules of Decimals, I ſhall nov- 
proceed to Diviſion, the fourth Rule, and indegd the 
molt diflicujt of the whole, but will be ſoon learned, 
Attention be not wanting. 

Dieif ulus. I vill promiſe to liſten attentively to your 
Inttructions, and as you have been fo indulgent @s t9 
move, even the Appearance of Difficulty, 1 mace no 
doubt of being ſoon able to comprehend this Rule, as 
Was the other. 

Philz. I doubt it not, Diſcipulus; nor ſhall the 
plalneſt Inſtructions in my Power be wanting for this 
Purpoſe; and in order to this, I ſhol} firit give a ge- 
reral Rule ſor diſcovering the true Value of the Quo- 
tient Figures, 5 


GENERAL RULE. 


The Places of Decimal Parts in the Diviſor and 
Quotient, being accounted together, muſt be always 
equal in Number to thoſe in the Dividend. 

This Rule admits of four Caſes. . 


CAR 1. 


When the Places of Decimals in the Divitor and 
Dividend are cqual, the Quotient will be whole 
Numbers, 


EXAMPLES. 


Divide 295.75 by 8.45. 


8.45) 295.75 (35 The Anſwer. 
255 


xxx INTRODUTCT:I-1-QO-N; 


Divide .4368 by . 0978. 


.0078) .43 8 (56 The Anſwer. 
00 


. 


When the Places of Decimal Parts in the Dividen! 
exceed thoſe in the Diviſor, cut off the exceſs for Dc. 
cimal Parts in the Quotient. 


EXAMPLES, 


24.3) 780.516 (32.12, 
720 


436) 34246. 056 (78.546, 
3052 
* 3726 
3483 
2380 
2180 
2005 
1744 
2616 
2616 


— 


534 
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fry 1 60 
534) 30433 (7. 


2670 : 
3738 
573 
©. ASE, 
15 When there are not ſo many Places of Decimals in 
De 


the Dividend as there are in the Diviſor, annex Cy- 
hers to the Dividend, to render them equal, and the 
(Quoticnt will be whole Numbers. 


EXAMPLES. 
Divide 192.1 by 7.68: And 4.41, by .7875. 
7.084) 192.100 (25 the Quotient required, 
15368 * 
38420 
38420 


7875) 441.0000 (5650 


Cas IV. 


If after the Diviſion be ſiniſned there are not fo many 
Figures in the Quotient, as there ou 


| ht to be Places of 
Decimals by the general Rule; ſupply their defect by 


prefixing Cyphers to it. 


EXAMPLE 
«534 


xxx3H--1-N-T-R O-D VU*C.T- ON 


E SAMPLE I. 
Divide 7.25 06, by 957 


557) 7.25406. (. 007 58. 
937 FI, ( 


Here you will obſerve, that the Quotient is 759; 
but as there ate five Plzc-s of Decimals in the Divi- 
dend, and none in the Divifor, five Places muſt be 
pricked off in the Quotient. I theicfore prefix t 
Cyphers to the Figures in the Quoticnt, and it be— 
CQUOICES . O0, 58, the true Aniwcr, 


EXAMPLE: II. 
Divide .7:81241, by 7.2.. 
7.2) . 71832410 (0997672. 
6 : 


Diſcipulus. You have made this Rule very eaſy by 
Dividing it into four Caſes, Which would otherwiſe, 
perceive, have been very dificult, Re | 

., 


EN TRO DUCT ON... zxxut 


Philo. It gives me Pleaſure to obfery e, that the 
lethog I have taken, has rendered this Rule culy teh 
e attained; eſpecially as it is the moſt dĩicul b art of 
ache Arithmetic. I fhall add a few Inſtances, 
vntaining all the Varieties that can bly hap pen {21 
nion of Decimals, leaving the Operations at large 

In cxereiſe. 
Let it be required to divide 4930.6, by 57. 
Ne 859. 


1 


Mi 2 1 i E = 
Divide 493.006, by-574, Anſwer, £59; 
3 Tok 1020 0), DY 5 . Ant. er, 87 * 

* y by - P ; 
1 ), v 448 9 ZE: », by 5 1, And. * by is 8. \ of 
* * 1 * 7 f * - A NGF 99 a 
Iiviae 433 * 5.74 Anbytr, 85490, 
[) ' de 453 O, 35 0574. Ammer, 85 15 

' 2866 1 * * 
1) (iGO 45009, -\ 5 4, Anſwer, 8 59. 


Diſcigtius. I ſnall very ſoon be able to wor thoſe 
Peanntes dt ! re; for I perceive, that the Figu: cn 
beth Div don, Divi i{or, and Quc diente a e the ſaine 
in ul; and diſt ter only in placing ine! 'oints 

3 £0149, They are all the ſame, and: inte nded only to 
ue the di eren Values of the fome Figures, When 
tt Points are placed in different Places; and wach [ 
hohe you will carefully obſerve. 

In treating of Multiplication, I ſhew2d you a Me- 
tho of contract ng the Work buy uſing no diene 
Figures than were nec eftary for ſinding the tru? Valu* 
or the Produt, to any g.ven Number of Decum't 
acts. 1 will now ew you how you may contrast 
tle Work in Diviſion : And. in order to this, it vill 


be neceſſary to oblerve the, following 


RULE. 


Let cach Remainder be a new Dividend, an. for 
each of theſe new Dividends, Point oft one Fi igure fron 
the Right Hand of the Diviſor; obſerving at each 
Multiplication, to have regard to the Increaſe of the 
Figures fo cut off, as before is contracted in Multi- 
plication, 


ExXAMPFLE 


Xi INFROD UCT-I-ON. 


EXAMPLE. I. 


The Work contracted. 


7.9263) 70. 2300 (8.7938 
# ++ 45 658904 


The Work at large. 


7.9863) 70. 23000900 (8.7938 
63890417 


I ſhall give two more Examples, but without ad- 
ding the Work at large, thinking it entirely unnc- 


ceſtary. 


EXAMPLE 


4 
La W 


C- 


LL 
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ER AM E II. 
9.365407) 37.7326 (9.297655. 


1 84283, 52 


2 87003 
873081 


— — — — 


9 4582 
842886 


2.756756) -414.70717 (2629.671128. 
23550 98813512 
19002551 
16540536 
242 157 
22054048 


Diſcipulus, 


NT RO DV CTT. 
lt. 1 ob ſerve, { vir, that in the laſt Exam: ! 
5 Vork 15 not whoily contracted, but a |. 
rd encu h me to tell the RE 


11 5 
VV 14 00 be! * 


* -- 
J tre U «5 1 


With ail my Heart: 
arp! e ci that kind, that you nag Zht obſerve 
ference, When there are more. - "196: res than the 
vidend mule! plied by the {rt ( Juotient Figure Wille 
tend to, they rauſt be brought down, and the \\ 
continued in the common Manner; but after this, f 

Work is * Formed in the feine Manner as in ot! 
8 ple: 

Dijcpelas You: huve entircly reino. c 
culty, Sir: But 1 thould be 24d to knov- 
for pricking off the Decim: ils, in 21 neſs 
FE xain; oles; 1 cannot reconcile it with the 
Rule. 

Philo. Avery little Cong cratlon, and working thy 
Operations at large, wor un have ſuſüciently rem 
this Dit huity, w waich will ImnRed ately Varat wits! 
is configcercd, that thouga t! i n Figure ac! ul 
brought down; vet a C; 1927 in iS bel d ofed to be! 
to ©: ici new Dividend. Wien t! hole are counted w 
th. 5 Decimals in the Diridend, You will 1 nal 
Dc: mals in the Quoticut to :gree exactly will l 
goneral Rule, $254 

Dit alus. I thank ou, Sir; and now ſee eviten' 
the Keatons on which all the Operations are found, 


DIALO GUI - Vo: Ster. VIII. 
Extradlion of the 800 ARE ROOT, 


Pb. ls. AV ING explained every Thing de, 
ceſſury in Decimal Arithmetic, I fl. 

now procced to the Extraction of the Square Roi, ? 
Rulc neceflary to be known by all who are dchron 0 
knowing the Reaſons on vehich many of the CH. 
ons in Practical Mea: aring are founded. 

| Diſeipulus, Pray what do you mean 
the Square Rect ? 


U made 16 of «7? PF. 
* 1 
Calc & F*- x3 ® 


. 19 
*N:8S CH : 
"ie: J b 
mne R C72508 
COntra 
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by Extra- 
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Phil». By Extracting the Square Root, is meant, 


bie finding ſuch a Number, which being multiplied 


by itſelf, the Product ſhall be equal to the given 


Number. Thus ſuppoſe 16 the given Number, then 
ill the Square Root of that Number be 4; becauſe 


4 multiplied by itſelf will produce 16. In this Opera- 
tion the given Number 1s generally called the Re- 
ſolvend; and the Root is extracted by the following 


general 


Rl. E. 
1. Make a W 7 the Place of Units; and alſo 
over every ſecond c, counting from Unit's, to the 
Left Hand, for Integcrs, and to the Right Hand for 


Decimals; and the Root will always conſiſt of as 


many Figures, as there are Points over the Reſolvend. 


Lach Figure thus pointed, and the next to it towards 
the Left Hand, is called a Period. 


2. Seek the greateſt + yak Number in the Left 
Hand Period, write the Root in the Quotient, and 
place the Square thereof under the Period: Subſtract 


the Square out of the Period, and to the Remainder 
bring down the next Period as in Diviſion, which 
will torm a Dividend. 


z. Double the Root, and place it to the Left of the 


ED ividend, for a Diviſor; ſeck how often the Diviſor 
can be divided, except its Right Hand place; write 
the Reſult in the Quotient, and allo on the Right of 


the Diviſor. 

4. Multiply this increafed Diviſor by the laſt Quo- 
tient Figure: Subſtract the Product from the Divi- 
Lend, and to the Remainder bring down the next 
Feriod for a new Dividend; double the laſt Figure in 
the laſt Diviſor, which with the other Figure, or Fi- 
gutes, will form a new Diviſor: Divide with the ſame 
caution, as before, and proceed in this Manner till 
tie whole Periods are finiſhed, 

A few Examples will make this Rule very caſy. 


E EXAMPLE 
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EXAMPLE 1. 


Let it be required to extract the Square Root out ol by 
572199960721. 
ES Nen being pointed as directed in!“ 
Rule, will ſtand thus: 
572199960721 (756439 
_49, the greateſt Square in 57, 
x Diviſor 145] 82 
— — 
2 Div. 1506 9699 
Ol 9036 
3 Div. 5120 * 66395 
4 604606 
4 Div. 151283] 59000) 
e 
1512869] 136153821 
8 » 
lf be 2 1 \ 
og eg par 
Thus is the whole Operation finiſhed, and te 
Kot required is 756429. 
Diſcipulus. You have rendered the Rule mu 
plainer than I thought poſüble to be done by one !. 
ample: But, as there are a great many Fig ures, A 
the Operation tomewhat tedio! is, iT is very 8 
that ſome miſtakes may be committed: 15 there no 
to prove the T ruth of the Operation 1 
Philo. Yes, my dear Pilei pulus, there is a ver 
caſy Moethod of Proving all Oy erations of this A 
It conſiſts in Multiplying the Root by ittelf, and as. 
ding the Remainder, if any , and the Product wil [| giz 
the Reſolvend. Thus if vou bir by i | 
7 594.39, the Product will be 5721969907 21, the glich 4 
Befolvend, the 
per 
Fe ext 


extracted without any Remainder : But it very often 
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EXAMPLE: II. 
What is the Square Root of 1850701.564025 ? 


OPERATION. 


185c701,764025 (1369.415, 
I 
23 85 
3 | 
266} 1607 
6 1590 


27204 1101.76 

al 108816 
2720805610 136040 
136040 


EXAMPLE III. 


< What is the Square Root of 0.060762:5 Decimal 
Farts. 


OPERATION, 


0,06076225 (o. 2465. The Root required, 


04 f 
44] 207 
4 176 
4800 *3102 
6 2916 
4925] 24025 
24625 


You will obſerve, my dear Diſcipulus, that in all 
the above Examples, the given Reſolvends have been 
perfect Squares; and therefore their Roots have been 


E 2 happens | 


Y] 
4 
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happens, that the Refalvend is not a true Square, 
and when that is the Caſe, ſomething will remain aft; ID 
the Exttection is finiſhed. Nor can the Roots of the- 
| Numbers be evex accurately found, though you my; 
approach infinity .near the Truth, by annexing : 
many Periods of Cy ery to the Reſolvend, and conti 
nuing the Operation as before. | 


EX AMF LE IV. 


a Let it be required to extract the Square Root «i 


OPERATION, 


| 6968 (83.4745, &C, 

| 

| 163] *568 

— 5: £9. 

HR *79*cO 

8 6656 

16687] 124400 

1680 1 

166944] ** 759100 Wil 

44 6677/76 Ex 

16694851 9132400 * 
8317425 Wh 
784975, &c. 


And in this Manner may the Operation be con-! 


t'nued as far as you pleaſe; but the true Root can 
never be accurately ſound. 2 


ExAnPLE 4 


— — 
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re, ExAaAmPLE V. 
Extract the Square Root out of 7639582071623, 


OPERATION, 


703959207163 (874047. 02 
12 1239 
7] 1159 
1 1744; 7058 
| 4 6976 73 
*$22071 
699216 
12285503 
| 12230509 
574809402} 48954000 
2 34961834. 
1748294247] 13992119609 
12230058329 
1755461281, &c. 


Theſe Examples, which are all worked at large, 
Will, I hope, be ſuficient to explain the Method of 
Extracting the Square Root out of any Number ; and 
tacretore hal only add the following Examples, leav- | 
ing the Operations as an exeiciſe for you. | 


EXAMPLES: 


- . What is the Square Root of 36372961 ? 
iN | a Anſfwer 6031. 
2. What is the Square Root of 24031024? 
Anſwer 4903 
What is the Square Root of 1.050 ? 
Aniwer.1.92. 
x 4. What i. the Square Root of 911236 /95.7%54 355 ? 
Anl. 7 


% 
rr 
E 3 3 


Ca) 


4 


* 
. 


4 180. 
\ * It 


* 
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5. What is the Square Root of 2990667969 ? 
Anſwer 54687, 
6. What is the Square Root of 7 ? 
Anſwer 2.6457131106, 
What is the Square Root of .125? Anſ. . 3535. 
8. W hat is the Square Root of . 00715? Anſ. . O84. 


I hope you will be very attentive in working the above 
Examples; becauſe it will render you a complete 
Maſter of this uſeful Rule. I ſhall now procced to 
teach you the Manner of Extracting the Cube Root, 


S ECE.T. E. 


EXTRACTION F the CUBE Roor. 


Diſcipulus. What do you mean by Extraction of the 
Cube Root ? 

Philo. By Extraction of the Cube Root, is meant 
the finding ſuch a Number, which being multiplied 
by itſelf, and then multiplied by the above Product, 
ſhall produce the given Number, This is performed 


by the following 


RU EE. 


1. Place a Point over the Place of Units, and alſo 
over every third Place, counting to the Leſt for In- 
tegers, and to the Right for Decimals ; then will there 
be as many Figures in the Root, as there are Points 
over the given Number. 

2. Scek the greateſt Cube in the firſt Period, or 
that neareſt the Left Hand; write the Root in the 
Quotient, and the Cube under the Period; ſubtract 


the latter from the former, and to the Remaindet 


bring down the next Period; call it the Reſolvend, 
and draw a Line under it. 

3. Under this Reſolvend write the Triple Square 
of the Root, fo that Units in the latter may ſtand 
under the Place of Hundreds in the former ; under 
this I riple Square write the Triple Root removed one 
Place towards the Right; and the Sum of theſe two 
Lines call a Diviſor, draying a Line under it. 


C7 


4 
+ oy 
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4. Seek how often this Diviſor may be had in the 
Reſolvend, excepting its Right Hand Place, and write 
the Reſult in the Quotient, 

5. Under the Diviſor write the Product of the 
Triple Square of the Root, by the laſt Quotient Fi- 
gure, ſetting the Units PJace of this Line, under that 
of Tens in the Diviſor: Under this Line write the 
Product of the Triple Root, by the Square of the 
Quotient Figure, placing this Line one Ptace beyond 
the Right of the former; awd undcr this Line re- 
moved one Place farther to the Right, ſet down the 
Cube of the laſt Quotient Figure: Ac! theſe three 
Lines together, and call their Sum the Sabtrahend, 
drawing 4 Line under it, 

6. Subtract the Subtrahend from the Refo! :end ; 
to the Remainder bung down the next reric ! for a 
new Reſolvend; the Divitor to this mutt be the *1riple 
Square of ail the Quotient added to the Triple there- 


| of, &c. as in the 34 Article, 


Diſcipulus. This, Sir, isn very long Rule, but J 
will endeavour to learn it with the greatelt expe- 
dition, 

Philo. A little Attention will be ſufficient for the 
purpoſe ;z eſpecially after 1 have fully explained it, by 
a few Examples. 


ETTAMPLY:1 


Let it be required to extract the Cube Root out of 
he Number 48228544? 


3922854} 
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43228544 (364. I 
27 The greateſt Cube in 48. erf 
21228 Reſolvend. Ma 
Add f 27 1'riple Square of the Root 2, de, 
Iriple of 3. or 
279 Diviſor. Pl 
162 Triple Square of 3, multip, by 6. Bo; 

Add 5 324 T1iple of 3, multip. by Square of 6, am 
216 Cube of ö. ever 
10550 Subtrahend. * 

— — caſi 
1572844 Reſolvend. . 


A 10 f 3888 Triple Square of the Root 35. 
j ul -< =. : ! . f 6 
108 1 1750 CO 3 . 
38088 Diviſor. 
9 15%32 Triple Square of 36, mult. by 4. 
* „ 
Add 1728 Triple of 36, mult. by Square of 4, 
. 64 Cube of 4. 
1572544 Subtrahend. 
In the above Example, the given Number is a true 
Cube; for when the lait Subtrahend is ſubtracted Ac 
{rom the 1-64 Pulolvend, there ic no Remainder: 
And the Work may be proved by multiply:ng the 
Root into itil, and that Provuct again by the Noot, 
when the laſt Product will be the fame with the given Ac 
Number. ' Sce-th&gJV ork. 
374 
364 


48223744 Proof. : 
Diſcip US, 


> 


* * &# 
— 
. * $44 


Rule, 


am pleaſed to fee you ate ſo deſirous of overcoming 
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Diſcipulus, I am greatly obliged to you, Sir, for 
erforming this Operation in fo plain and inſtructive a 
Manner: It has explained the Rule you at firſt laid 
down in a very clear Manner : And, if you will in- 
dulge me with a few more Examples, I make no doubt 
of being ſoon able to ſolve any Queſtion in this 


Phils. I will readily give you more Examples, and 


every Difficulty, that may happen in the courle of 
your Practice ; and be Aten, that Atiduity will 
eaſily ſurmount every Thing that may appear at firit 
intricate and troubleſome, 


EXAMPLE II, 
What is the Cube Root of 5735339 ? 


5735333 (179 


4735 Reſolvend. 
\ 3 Triple Square of the Root x, 
L. 2 Triple of x. 
33 Divilor, 
147 Triple of 7, multip. by Square of 7, 
Add "By Triple of A multip. by tlic 1. d 
343 Cube of 7. | 
3913 Subtrahend. 
822339 The new Reſolvend. 
867 The Triple Square of Root 17. 
Add ſ 2 Triple of 17. 7 
8721 Diviſor. 
7803 Triple of 17, multiplied by q. 
4131 I riple of 17, multip. by Square of, ty 
229 The Cube of g. 


822.339 Subtrahend. 


Add 


Thee 


©. 


— — 


— — — 
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Theſe two Examples will be ſufficient to dic 
vou in the Method of procecding in the Operation: 
But it may be neceſſary to add feveral Queſtions with 
their Anſwers, lea ing the Operations as an Ex- 
Ercilc, 


1. What is the Cube Root of 84604519 ? 
Aniwer 439. 1 

2. What is the Cube Root of 1002727 * 
Anſwer 102. 9 67 bm <0 

3. What is the Cube Roct of 27054026008 ? 
Anſwer 53002. . 

4. What E the Cube Root of 219255327791: 
Anſwrer C031, . 

5. What s the Cube Root of 122015327232 ? 
Anſwer 4668. 


In all the above Queſtions the given Number is 
true Cube; but when this is not the Caſe, you mutt 
annex three Cyphers to the Right Hand of the Re- 
m:inder, and proceed in the Operation as before, an 
the remaining Figures in the Root will be Decimals; 
as in the following Queſtions, 


6. What is the Cube Root of 25917056? 
Anſwer 295.9 e 

7. What is the Cube Root of 93750. 57 50% 0 
Anſwer 45.42. Do 

8. What is the Cube Root of 67507824239 ? 
Anſwer 4071.8. 


When the true Cube Root of any Number canno: 
be found, you muſt obſerve in proving the Queſiion, 
to add the Remainder to the Cube of the Root, and 
then the Sum will be the equal to the Number given, 
it the Operation be rightly my 


DIALOGT: 


* 
ed 


ee Shes 
DIALOGUE VI. Ser. X. 


Of DUoDECIMALS; Or, the Art f multiply; 217 FEET, 
INCHES, and Parts 33 commonly chile CRross 
MULTIPLiCATION. 


Dijcipulus. H do you call this Rule Duo- 
decimals? 

Phil. Becauſe the Unite or Integer, is divided into 
12 equal Parts, And hence this way of Computation 
is chiefly uſed among Work men, in caſting up the 
Contents of ſuperficial and folid Works, the Lincary 
Dimenſions being generally taken in Feet; Inches and 
Parts: 

BEecavsr, 


Li ncary. Foot 1s 12 Inches. 


* 


1 
1 Inch is g or 12 Lineary Parts. 
1 Square Fe ot is 144 Inches. 
1 Squace Inch is ©. or 144 Square Parts. 
And 1 Cubic Fo, Xt is 1728 Cubic Inches. 
1 Cubie Inch 512, or 1723 Cubic Parts. 
„B. The difference in the Parts, ariſes fron 
con ering the inch, as divided into 8 or 12 equal 


Diſeipulut. But might not all this trouble be ſaved, 
by taxing the line ir Dimenſons in Ve ect, and Deci- 
mal Parts of a þ 92 : 

Phils. Certai nly it might, and t the Operation per- 
formed with much. gre ter. eaſe and accuracy: But 
cuſtom has prova Sled; ; And the Dimentions are now 
generally taken in Feet, Inches, and Parts. I fay 
genere ly. becauſe ay take the Dimenſions in Feet 
and Decimal Ports : But, as this is not commonly 
1 e L would not have you ignora nt of the ulual 

ethod of Co! mputation, though. t the Content of any 


. igure may | be More catiiy found b pe Cinials. 
Dit Ki; „tls. L thank 8.1 Sir, | 101 „giving me atis 
"In 1 p 
faction in this particular; and am greatly obliged ta 


1 


you for Inftructing me in the Methods commoniy 
actiſed; a, 1 kno it a very Aifacult Talk to con- 
1 vince 
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vince ſuch perſons, that their Method is not the hes 
hitherto known, 


Phils. In order to remove cvery Difficulty attending Fi 


this Method of multiplying Feet, Inches, and Part: 
it will be neceſtary to obſerve, that ſome Workm« 


) 
tale their Dimenſions in Feet, Inches, and half Quan. 
ters, or eighth Parts: Others take them in Feet, In. 
ches, and Quarters, reckoning every Quarter as three 
Parts; fo that thele actually follow the Duodecimol 
Scale; though they ſeldom take notice of any other 
Parts of an Inch, than 3, 6 or 9, and give and take, 
as they call it, tor the intermediate Ones. This be— 
ing obſerved, the Operation of multiplying Feet, In. 
chien, &. is performed by this general 


RULE, 


1. Under the Multiplicand write the correſpondent 
Denominations of the Multiplier. 

2. Multiply each "Term in the Multiplicand, be- 
ginning with the loweit, by the Feet in the Multi. 
plicr; placing each Refult under its reſpecstive Ferm, 
and remembering to carry an Unit ſor every 12 from 
each lower Denomination to its next ſuperior. 

2. Muitiply in the fame Manner, all the Multipii- 
cand, by the Inches in the Multiplier; and write th: 
Reſult of cach Perm, one Place to the Right Hand 
of thoſe in the Multiplicand. 

4. Work in the ſame Manner with the Parts in the 
Multiplier, ſetting the Reſult of each Term removed 
two Places to the Right Hand of thoſe in the Mult- 
plicand. 

And the Sum of tncſe will give the Product re- 
quired, 


EXAMPLE 


T 


To 


Mul 


H 
pe 
Mul 

I 


low | 
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EXAMPLE I. 
Let it be required to multiply 10 Feet, 4 Inches, 


5 Parts, by 7 Feet, 8 Inches, © Parts. 


OrtRATION, 

ö ' my 3 
10: 4: ultiplicand. 
1 ? Multiplier. 

1 1 

&: 101-24 2-4 

4-53.23 5: 

79:11: O: 6: 6 Anſwer. 


The Product would have been the ſame, if the 
Work had been begun with the loweit Name in thc 


Multiplier; obſerving to place the Reſults right. 


EXAMPLE, 
$0 ::-7 Multiplicand. 
22 8 Multiplier. 
ee WE i 
Add 6: 10 11:4 
33 
79 : 0 8 Anſwer. 


Here the Anſwer is the ſame as beſore; though the 


Operation is begun in the ſame Manner as in common 


\ultiplication. 
, From this Operation carefully obſerved, the ſol- 
owing Rule is eaſily deduced, 


Rur x. 


Feet multiplied by Feet, give Feet. 

Veet multiplied by Inches, give Inches. 

Feet multiplied by Parts, give Parts. 

Inches multiplied by Inches, give Parts. 

Parts multiplied by Parts, give other Parts, cach 
of-which is the 144th Part of an Inch, 


by I have 


—— 
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. 


[ have given you the above Example merely th. 
vou may net be at a loſs how to procced, if +. © 
jhoud have the Dimenſions given in Feet, Inche, * 
and Parts: But this is very rarely done, the Dimen. 


oy : 118 tipli 
fions being thought ſufficiently accurate if taken in ; 
Feet and Inches. I fhall therefore, in the remain“ 
Examples confine myſelf to theſe, as being ful 
ſufficient to anſwer molt of the Purpoſes of practic. 
Nlenſuration. | 
ExAMPLE II. 
Let it be required to multiply 7 Feet, 10 Inches 
by b£ect, 4 Incics, 
OPERATION. I 
- : 10 Multiplicand. 901 
/ SE un! 
5: 4 Multiplier. 2 
. O 1 
Add | 47 * Ger 
22224 Par 
49 : 7: 4 Anſwer. tun 


Here I begin with the 6 Feet, ſaying 6 times 155 and 


o, which 1s juſt 5 Feet, (for according to the abo tue 


Rule, Feet multiplied by Inches give Inches) Ither- An 
forc ict o under the Inches, and carry 5; then 6 tim 
718 42, and 5 is 47, Which I ſct under Feet; because 
Feet multiplied by Feet give Feet. I then procccd 
to 112.4 Inches, faying 4 times 10 is 40, 4 and curry ] 


aue Inches multiplied by Inches, give Parts: Then 
times 7 is 28, and 3 that 1 carried is 31 Inches, or 
ect, 7 Inches; becauſe Feet multiplied by Inches, 


„ee Inches: I therefore place 7 in the Column of In- 


CAR va Av 
— 9 4 * - 


ether give 49 Feet, 7 Inches, and 4 Parts, the An- 


* * 9 4 14 » 
ID HE EET. COLI, 
* 


FXAMILE 
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* 
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EXAMPLE: HI, 


I», What is the Product of 12 Feet, g Inches, mul- 
wp tiplicd by 10 Feet, 6 Inches? 

ine OPERATION, 

1 12: 9 Multiplicand. 


10: 6 Multiplier. 


Add | 147 


| NC BY. Fi 
nl 133: 10: 6 Anſwer, 


Here J begin with the 10 Feet, ſaying 10 times q is 
09 Laches, or 7 Feet 6 Inches; | therefore ſet down 6 
under Inches, and fay, 10 times 12 is 120, and 7 that 
I carried is 127, which 1 ict down in the Column un- 
der Feet, Then © times ꝙ is 54 Parts, or 4 Inches 6 
Parts, I therefore ict down C in place of Parts; and 6 
times 12 is 72, and 4 that I carrici is 76 Inches, or 6 
Feet, 4 Inches; I therefore ſet the 4 under the Inches, 

2: aid the 6 under the Feet; add the two Lines toge— 

oF tier, and the Sum 133 Feet, 10 Inches, 6 Parts, is che 

er- Anthwer required. 


Hus 

8 EXAMPLE IV. 

arty Multiply 11 Fect 11 Inches, by q Fect ꝙ Inches, 

be- 

het OPERATION, 

2:07 11: 11 Multiplicand, 

170 9: Multiplier. 

ded Ad . 

wm | C2 44 5-2 | | 
110 : 2: 3 Anſwer. | 4 
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EXAMPLE V. 
Let it be required to multiply 20 Feet, 8 Inches by 
20 Feet 7 Inches, 
OPERATION, 


20 ; 8 Multiplicand, 
10 : 7 Multiplier. 
11 5 :200-::8 
Ald L 12:0:8 
218 : 8: 8 Anſwer, 


Pies Examples wrought at large, will be ſuſici- 
ent i attentively conſidercd, to explain this Rule: l 
nal! therciorc only add a few Queſtions with their 
Anfwers, keving the Operations as an Exerciſe. 


EXAMPLES for PRACTICE. 


7. What is the Product of 97 Feet, 8 Inches, mul- 
tiplicd by 8 beet, 9 Inches. | 

| Anſwer 854 Feet, 7 Inches. 

2. Multiply 75 Feet, 7 Inches, by g Feet, 8 Inches. 

Anſwer 730 Feet, 7 Inches, 8 Parts. 

2. Hultiply 7 Feet, g Inches, by 3 Feet, 6 Inci:-5, 

Anſwer 27 Fect, 1 Inch, 6 Parts, 

4. Muttiply 75 Feet, / Inches, by q Feet, 8 Inches. 

Anſw/er 730 Feet, 7 Inches, 8 Parts. 

5. Multiply 87 Feet, 5 Inches, by 35 Feet, 8 Inches. 

Aniwer 3217 Feet, 10 Inches, 4 Parts, 

6. Multiply 259 Fect, 2. Inches, by 48 Feet, 11 

Inches. Anſwer 120677 Feet, 6 Inches, 10 Parts. 

7. Multiply 179 Feet, 3 Inches, by 58 Feet, 10 In- 

ches. F | Anſwer 69 * 10 . Parts. 

8. Multi 257 Feet, nches, cet, 11 

Inchcs, PD Adfiver 16268 Feet, 6 Inc 3 3 Parts, 


Diſcipulus. Your explanations of this Rule have 
been ſo plain, and the ſeveral ſteps neceſſary in the 
Opcration are ſo evident, that I ſufficiently under- 
ſtand the Whole. But I find that the Operations, 
unless 
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unleſs the Numbers are ſmall, to be attended with 


nore trouble, than the 1:me Operations by Decimal 
Arithmetie; and therefore the Rule ſeems to n of lit- 
tle Ui. 

Plela. You are extremely right, Diicipulus, and a 
Nulè for taking Dimenſions Decimally divided, would 
be by far the moſt caſy Method of Meaſuring, But 
cuſtom prevails; and when the Dimenſons are ſmall, 
this Alechod is attended with very little trouble. 

Dijcipulus, It gives me the- higheſt Pleaſure to find 
that I am not wholly miſtaken, and could wiſh that 
the Decimal Method only was uſed, as it is fo very 
natural, and fo properly adapted to every "Thing of 
this Kind. And would it not be eaſy to have a Rule 
Decimally divided, fo that the Dimenſions might be 
taken, without the trouble of Reducing the Inches, 
&c. into Decimals ? 

Philo. Extremely caſy, The Foot may eaſily be 
divided into Ten equal Parts, and cach of thoſe Parts 
into Ten others: For the Diviſions will be very little 
cloſer than thoſe on the common Rule, where the 
Foot is divided into ['weive equol Parts, and cach of 
theſe Diviſions into Eight ſmaller: Conſequently, 
the common Rule is divided into 96 equal Parts; 0 
that the former has only 4 Divitons more than the 
latter. I will add a (Queſtion, where the fame Di- 
menſions are taken in the common, and in the De— 
cimal Manner, 

Suppoſe the Length of a Board be 18 Feet, 6 Inches, 
and was to be multiplied by 6 Feet, 6 Inches, 


OrfERaTION by the Common Method, . 
18: 
6: 6 


— — 


— 


111.0 
1 
120: 3: o Anſwer. 


F 3 If 
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1: thc Dimenſions had been taken with a Decimal 
Scat, they would have been 18.5 Fezt, and 9.5 Feet: 
and the Operation would have ftoud thus: 

18, 
6.2 
925 


119 


120.25 
Or 120 Feet, 3 Inches; the ſame as before. When 
the Dimenſions arc large this will be found the mot 
eaſy Method of folution ; as the Mind is leſs burdency, 
and conſequently lefs ſubject to miſtakes. 


I fhall conclude this IvTRODUCTION with adding : 


few Queſtions, wherein Feet, Inches, and Parts, are 
multiplied by Feet, Inches, and Parts; becauſe ] 
would have you very ready in ſolving Queſtions by 
this, as well as by the Decimal Method of Compu— 
tation, 


EXAMPLES 


x alas r Feet, 8 Inches, 6 Parts, by 10 Feet, 


4 Inches, 6 Parts. 
Anſ. 79 Feet, 11 Inches, o: 6 Parts, 65 ſecond Parts, 
2. Multiply 368: 7: 5, by 136: 8: 4, 
| Anſwer 50756: 7: 10: 9:8. 
3. Multiply 7: 5: 9, by 3: 5: 3. 
Anſwer 25 Fꝙ7D3 6:25. 
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Whether they are right, or circular, will, when they 
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SUPERFICES and SOLIDS, 


— 


BOOK I. 
Of MEASURING SUPERFICIES.. 
TESTS + 


DEFINITIONS, 


I. \ PoINT has no Parts, being nothing more 


than an aſſignable place in any Line. 
II. A Line hath only Length, and is 
bounded by Points. 

III. A right or ſtrait Line, is that which lies even 
between theſe Points, or in the neareſt Diſtance be- 
tween them. | 

IV. A Superhcies is a Figure which hath Length 


and breadth, and is bounded by Lines either {trait or 


Circular. 


V. Parallel Lines are thoſe which lie equally diſtant: 


from one another, in all their Parts; and therefore if 


infinitely extended on the ſame Plane would never 
meet, | 
VI. When one Line is inclined towards another, 


are 
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are extended, meet, and form an Angle; and ihe 
Point where they meet, is called the angular Point. 

VII. When one right Line ſtands upon anothier, 
ſo as not to incline to either Side, but makes the Au 
gles on each fide equal; each of theſe Anples is call 
a right yo, nd and the Line fo ſtanding on che 
other, is called a Perpendicular to that whereon it 
{tands. 

VIII. All three-fided Figures are called Triangles, 
but admit of ſeveral Diſtinétions: As an Equilateral, 
when the Sides are equal: Iſoſecles, when only two 
Sides are equal: Scalene, when the three Sides are 
pr. ooh ; and Right-angled, when it has one riglit 

ngie, 

IX. All four-fided Figures are called Quadrila- 
terals, but are divided into Squares, ParalleJograms, 
Rhombus's, and Rhomboides. f 
A Square, is that where all the Angles are right, 
and the Lincs equal. 

A Parallclogram, or oblong Square, is a Figure 
that hath all its Angles right, and its two oppoſite 
Sides cqual. 

A Rhombus, is that which hathits four Sides equal, 
but no right Angle. 

X. A Circle, is a Plane bounded by one curved 
Line, called the Circumference, to which all right 
Lines drawn from a certain Point within the Figure, 
called its Center, are equal, 

XI. The JJiameter of a Circle, is a right Line 
drawn through the Center, terminated at each End 
by the Circumference ; and divides the Circle into two 
equal Parts, each of which is called a Scmi-Circle : 
Half the Diameter is called the Radius. 

XII. "The Circumfercnce of every Circle is divided 
into 3% cquol Parts, called Degrces ; each Degree 
into Co equai Parts, called Minutes; and each Mi- 
nute into Go equal Parts, called Seconds, &c, Any 
part of the. Circumference is called an Arch. 

XIII. The Chord of an Arch, is a right Line join- 
ing the Extremitics of an Arch; and by which the 


- Circles 


PF * b i 


P 
Op: 
mad 
pl: 
von 


ten 
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Circles are divided into two unequal Parts, called 
degments. 

XIV. A Sector, is a Figure comprehended under 
two Radius's of a Circle, and the Arch included 
between thoſe Radius's. 

XV. APolygon is a Figure contained under ſeveral 
Sides; and called a regular Polygon, if the Sides and 
Angles are regular among themſelves; but if they are 
not, it is called an irregular Polygon. 

A Polygon has different Names, according to its 


Number of Sides; wiz. if it has five Sides, it is called 


Pentagon; if ſix, a Hexagon; if ſeven, a Heptagon ; 
if eight, an Octagon; if nine, a Nonagon; if ten, a 
Decagon; if eleven, an Undecagon; and if twelve, a 
Duodecagon. 

XVI. The Altitude or Height of any Figure, is 
the Perpendicular let fall from its Summit to its Baſe, 
or Line on which the Figure is ſuppoſed to ſtand. 

XVII. The Area of any Figure, is the ſuperficial. 

ontent of it. 


8 EF. I. 


Explanation ef the CHARACTERS ½d in this 
WORK, 


Phila. In order to ſhorten the Work in the ſeveral 
Operations uſed in Meaſuring, a few Characters are 
made Uſe of, and therefore I think it neceſiary to ex- 
plain them here; and beg, my dear Diſcipulus, that. 
you will peruſe them attentively, and make them ex- 
tremely familiar; for I afſure you, they will be found 
'ery uſeful in all kinds of Operations. | 

Diſcipulus. 1 ſhall take particular Care to obſerve 
wur Inſtructions, and ſhall never conſider any thing a 
i aſk, that you ſhall think fit to impoſe upon me. 
Philo. I do not doubt your Attention, and ſh take 
Care to impoſe nothing, but what you may cafily un- 
derſtand. 

+, More, the Sign of Addition. Wherever this. 
dign is found, it implies, that the Number, or Quan 
uey following the Sign, is to be added to that which. 

precedes 


”- 
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precedes it: "Thus 34 6, is read 3 more C, and ſigni. 
ties, that 6 is to be added to 3. 

—, Leſs, the Sign of Subtraction, ſignifies that the 
Number following it, is to be ſubtracted from the pte. 
ceding Number: 'i hus 85, is read 8 /% 5, aud 
lignifies, that 5 is to be taken from 8. 

x, Into, the Sign of Multiplication, C-notcs that 
the Numbers between which this Sign is placed, arc 
to be multiplied together: Thus 4 x 8, is read 4 i»; 
8, or 4 multiplied by 8: And 4X5 X6X7X8, in. 
piies, that 4 is to be multiplicd by 5; that Product 
multiplied by 6 ; that Reſult multiplicd by 7 ; aud tie 
lalt Product multiplied by 8, See the Werk. 


, By, the Sign of Diviſion, ſignifies that the 
Number going before the Sign, is to be divided by 
the Number following it: Thus 20 25, implics that 
20 is to be divided by 5. But the common Method 
now uſed for expreſſing Diviſion, is by placing th: 
two Numbers, in the Form of a Fraction, the Di 
dend above, and the Diviſor below it. Thus if 25 
were to be divided by 32, it is expreſled in the follou- 
ing Manner, 333. 

=, Equal, the Sign of Equation, ſignifies that th: 
Numbers, or Expreſſions on each Side of it, are cqi1: 
to one another: Thus 6+2=8, or 6 more 2 is cg 
to 8. Alſo 9g—3=4+2, or 9 les 3 is equal to 4e 
2: And 8 Xx e a, or 8 multiplied by g is eq: tv 
72.: Allo 5 5, or 15 divided by 3 is equal to 3 
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The Terms ia Proportion to one another, are ex- 


© preſicd in the following Manner: 8 : 12 :: 7: 28, that 


15, as 8 is to 12, ſo is 7 to 28. Ihe tWo Points there- 
fore between the 8 and 12, ſignifies 7s 7; the four 
Points between the 12 and 7, implies / is; and the 


two Points between the 7 and 28, denotes 2. 


V, The Sign of the Square Root, and implies, that 
the Square Root of thoſe Numbers or Quantities to 


| which it is prefixed, mult be extracted: Thus 81, 


ſignifies that the Square Root of 81, muſt be extract- 
cd. When ſeveral Numbers or Quantities, connected 
by the other Signs or Characters, are to have their 
Square Root extracted, Line is drawn over them, to 
denote what Part of the Expteſſion the Square Root is 
to be extracted; as V 15 x 14, implies that 16 is to be 
multiplied by 14, and the Square Root is to be ex- 


" tracted out of the Product, 


The Character yy, denotes the Cube Root of the 
* . * — . . 
Quantities following it: Thus y/ 397, implies the 
2 


Cube Root of 307: And / Xx 69, ſignifies, that 32 
's to be muttinted by 69, and the Cube Root extracted 
out of the Product. 

When ſeveral Terms, or Numbers, are connected 
by Lines laben over them, it denotes the Reſult of 
thoſe Terms or Numbers, when the Operations de. 
noted by the Signs are performed: Thus 6—; x 6&4, 
implies, that 6 Jeſs 4, or 2, is to be multiplied by 6 
Fre 4, or 10: And 8 x6 —3 +134, fignihes that 8 is 
to be multiphed by 6 , 4 more 14, Or 16. 'But had the 
Line been extended only to the ſirſt 4, or 8$x5=3-b14, 
the Expreſſion would have been very different; for it 
would then have ſignified, that 8 was to be multiplied 
by 6 [iſs 4, or 2, and 14 added to the Product: In the 
hrit Caſe, the Reſult would have been 124, and the 
lattzr only 30. 

' Hence appears the Neceſſity of being careful in 


| Drawing theſe Lines; as they greatly alter the Value 
of the Expreſſion. 


Theſe, my dear Difcipulvs, ar» all the Characters 
for you necellary to uſe in a Kin of Miiuturation : 
And 
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And L would adviſe you to get them perfedtly lr | 


cane 


heart, and practiſe them frequently, by which \ 


they will ſoon become as familiar to you, as the com. 


mon Figures, 


Diſcipulus. It ſhall be my Buſineſs to imprint 


them firmly in my Memory. Indeed their utc in 
ſhortening the Qperations 1s ſo apparent, that | 
ſhould think I profited very little by your Inſtructions, 
if I neglected to learn what has fo great a Tendency 
to procure my own Advantage. | 

Vils. It gives me Pleaſure to hear you make ſuch 
juſt Obſervations: And I fincerely with all Scholar: 
would endeavour to imitate your Example; thi: 
would at once give Satisfaction to their Maſter, ani 
Delight to their Parents. Give me alſo leave to point 
out to you another Inſtance, when theſe Signs ut 
very neceſſary: I mean in expreſſing the Operation: 
proper to be performed, when you are not in a Place 
convenient for the Purpoſe. ' he Opcrations in Me- 
ſuring are generally long, and require a conſiderable 
Degree of Care and Attention; and therefore often 
very improper to be performed on the Spot where the 
Dimenſions are taken, But the Whole may be ealiiy 
expreſſed by their Aſſiſtance, and you will thence be 
enabled to perform the requiſite Operations at your 
leiſure, But in order to reap this Advantage, it will 
he proper for you to be very ready in expreſſing any 
Calculation neceſſary to be performed; and this you 
will ſoon acquire by Practice, | 


SECT, 
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Wl SECT. III. 

5 O fuch GEOMETRICAL PROBLEMS, as are neceſſary 
= in MENSURATION, 

1 1 PRO B. I. 

: s divide a right Line, as AB, ints twa equal Parts, 

„ From A and B, the Ends 2 

ncy of the given Line, and any fe, 


Radius greater than one half 
uch of AB, deſcribe two Arches 
lar WW of Circles crofling each o- 
thi therin two Points, as D and 1 
an F, then join thoſe two Points F 
„t D and F with a right Line, fag 
ae and it will biſſect, or divide the Line AB, into two 
ons equal Parts, as at C. | 


1 P R O B. II. 


% 77 raiſe a Perpendicular on a given right Line, from a 
755 Point aſſigned, ſituated in, or near the Middle of it. 
lr Let the given Line be AB, and let it be required to 
> W ercct a Perpendicular to it, in the Point C. 

out Place one Point of c. * > 

vill your Compaſles in the — 

ny oint C, and open N 

-ou them to any conveni- W's * 


ent Diſtance, as to a, 
which mark, and make 
N at 6: Then * | ' 
with any convenient ——_— ; 
Radius 13 than * C HY 
, deſcribe the Arch c d, andiwith the ſame Radius, 

placing the Point in a, deſcribe-the Arch ef. Draw 
the right Line C D, from the given Point C, through 

T. I the Interſection of the two Arches c 4, e f, and it will 
be the Perpendicular required, 


% 


* 
- 


G 
PROB, 
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PNO Z. III. 
To raiſe a Perpendicular upon the End of any ho 
Jie. 

Let the given Line be 1 10 
A B, and let it be required IT =. e 
to raiſe a Perpendicular on 6 4 fl 
the Point B. Upon any 7 © 1 t! 
Point at random, out of the ö N d 
Line AB, as at C, place KEEN | c 
one Foot of your Compaſſes, — Mn | 
and extend the other to B, „ : 
1 


and on C, as a Center de- | 

ſcribe a Circle, and from the Point where the Circ! 
cuts the given Line, as at AD, draw the Circle, 
diameter ACD : Then from the Point D, draw the F 
right Line DB, and it will be the Pendicular re. 
quired, 


PRO B. IV. 4 

To let fall a Perpendicular upon any right Line, from an 4 

aſſined Pant, that is not in the given Tal. 7 | ' 

Let the given Point be C, and the given Linc on d 

v-hich the Perpendicular is to let fall be AB, d 

Zet one Foot of the Com- C 7 

paſſes in the given Point C, W 
and deſeribe Eh an Arch ot 


a Circle as will croſs the 
given Line AB, in two Points A _\ EE 
as D and E. Then ſetting Dani | 


one Foot in D open the Com- 5 


zalles to any diſtance greater Sp | 
wt half D FE, and deſeribe N th 
an Arch as at F; and with the ſame Radius, ſetting 
| one PF 'mt in E, with the other deſcribe another Arch. el 
| cutting the former in F: "Then Jaying a Ruler on! th 
c and C, draw the right Line C F, which will be the H 
| Jerpendicular deſtred. Of 
' | 80 
| PRO. 


—— — 


ive 


Js 
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FR OB. V. 


To biſſeft an Angle into two equal Angles. 
Upon the angular Point 


Css Center, and with any * 


donvenient Radius, deſcribe 


an Arch as A B, and from C < 
theſe two Points A and B, 


N / 
. * 
deſcribe two equal Arches 8 
croſſing each other as at D. 3 
Then join the Points C and 


D, with a right Linc, and it will biſſect the Arch 
AB, and contequently the Angle as was required, 


PRO.. VI. 


From a Point A in a given right Line, to mate a Rig. 
lined Angle, equal to another right lined Angle give. 


Upon the given angular 


Point C, and with any con- 5 
venient Radius, deſcribe an \ 
Arch, as F D; and with the \ 
ame Radius, ſetting one GG ——— 5 ak 


Point of the Compaſſes in A, 
deſcribe the Arch fd, from 
d to f: Join the Points A and 
, with a right Line, and it 

will form the Angle required, & Ft: 


PR OB. VII. 
To draw a right Line, that ſhall be parellel to a given 
right Line, and paſs through any aſſigned Point. 


Let the given right Line, be AB, and the Point 
through which the Parallel is to pals be x, 


lake any Point in the D 
given Line as at H, the far- 7 * 
ther from x the better; make * \ 
H x Radius, and with it up- — — B 


on the Point H, deſcribe a A 'C H NN 
Semi-Circle, as C MN; 
G 2 then 


6 1 
— 


e e > 


10 TRE WHOLE ART 
then make the Arch CM equal to the Arch Ny 


and through the Points M and x, draw the right! 


Line FD, which will be parallel to AB, as requir, 


P R O B. VIII. 


Te eſcribe a Circle that hall paſs through three giv 
Points, provided they are not fatuated in a trait Lins, 
Let the given Points 

he A, B, and D, thro” 

which it is required the 

Circumference of the 

Circle ſhall paſs. Join 

the Points BA, and 

BD with right Lines, 

and biſſect them both, 

as alrcady deſcribed, 

Prob. 1, The Point ; 

where theſe biſſecting Lines meet as at C, will be the 

Center of the Circle required ; for if you place one of 

the Points of the Compaſſes in C, and extend the to 

ner to any of the given Points A, B, or D, and with 
that Radius deſcribe a Circle it will paſs through the 
three given Points. 


P R O B. IX. 


Upin a given right Line to deſcribe an equilateral Vi- 


angle. 

Let the given Line be A D, on which it is required 
to deſcribe an equilateral Triangle. 

Make the given Line Ra- 
dius, and with that Diſtance 
place one of the Points of 
the Compaſſes on A, and 
with the other deſcribe the 
Arch CD: Remove the 
Point of the Computles to 
D, and with the ſame Ra- 
diance or Diſtance, deſcribe 
the Arch AD; from the In- 


terſection 


Line, as at B, erect the Perpen- 65 8 
Cicular B D, equal in Lengt 7 * 
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i terſection of theſe Arches draw the right Lines AC, 
and DC; and you will have the equilateral Triangle 


required, 


PROB. X. 


rer right Lines being given, provided any two of them 


taken to ether be longer than the Third, t form them 

into a Triangle. 

Let the three given Lines be AB, BC, ard AC, 
and let it be required to form them into a Triaugle. 

Take either of the | 
ſhorter Lines, as B A — B 
C, between the þ 
points of the Com- : 
paſſes, and ſetting 9 Braves C 
one Point in B, the 
End of the longeſt 
Line, with the other 
deſcribe an Arch; 
then take the other 
Line, AC, between | 3 
the Points of the : 
Compaſſes, and ſetting one Foot in A, with the 
other deſcribe a ſecond Arch, cutting the former in 
C; join the Points C A, and CB, with right Lines, 
and you will form the 'Iriangle required, 


P R O B. XI. 


Up:n a given right Line to form a Square. 
Let the given Line be AB, and let it be required 
to form a Square upon it. - 
Upon the End of the given C; 1 


with the given Line; that is x 
mace BD AB. Take the — 
Length of the given Line, be- * 
tween the Points of the Com- | * 
pattes, and from B A deſcribe Al - 
an Arch; remove the Point to 

G 3 the 
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D, and with the fame Diftance, or Radius, deſcribe 
another Arch cutting the former in C: Join the! 
Points C A, and CD, with right Lines, and the; Þ 


will form the Square required, 


PROB. XII. 


Tos right Lines being given to form of them a right- | 


angled Parallehgram. 

Let the two Lines be AB and BC, and let it he 
required to form of them a right-angled Parallelogram, 
Upon an End of 

the longeſt Line, as A 4} 

at B, crect a Perpen- ÞB 8 

dicular of the ſame 

Length with the n Ta 

{horter Line BC; then 

from the Point C draw 

a Line parallel to AB, 

andof an equalLength; | 

that is, make D C=to | 

AB; join AD with A . 

a right Line, and you 

will form the Parallelogram required. 


PROB. XIII. 


Upon a right Line to deſcribe any regular Pentagon, 'r 
five 22 Polygon. wot 


Let the right Line be 
AB, and let it be required 
ta deſcribe on it a regular 
Pentagon. Make the given 
Line AB Radius, that is, 
take the Length of the Line 
AB, between the Points of - 
your Compaſles, and upon; 
each End of it deſcribe a a 
Circle, and upon theſe 
Points where the Circles 
croſs each other, as at G, 
and x, draw the right Line 
Gex. Upon the Point G, 


„ % . = — — we at 


3 


c rr, ow bono as 
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with the ſame Radius, deſcribe the Arch II ABD; 


lay a Ruler on the Points 0, e, and mark where it 
crofles the other Circle, as at F. Again, lay the 
Ruler upon the Poinò i, e, and mark wheie it croſſes 
the other Circle, as at C. 'nen from the Points 
Fand C. with the fame Radius as before, deſcribe 


| croſs Arches, as at K: Join the Points AF, F K, 


KC, and CB, with riglit Lines, an they will form 
the Pentagon required, For AB=At =: k=KC= 
CB ; and the Angles at A, B, C, K, f, will be 
equal. 


P R O B. XIV. 


In any given Circle to inſcribe any regular Polygon. 


Let the given Circle be DAB, and let it be re- 
quired to deſcribe within it a regular Pentagon, or 
hve ſided Figure. 

Draw the Circles Dia- 
meter DA, and divide it oo Ba ant 
into as many equal Parts, as ; 
there are Sides in the requir- 
ed Polygon, Which is here 
5; and therefore the Dia- 
meter is divided into five e- 
qual Parts. Then make the 
whole Diameter Radius, and 
defcrihe two Arches as CA, 
and CD. If a right Line 
be drawn from the Point C 
through the ſ-cond Diviſion 
on the Diameter, as at 2, it 
will aſſign a Point in me oppoſite Circle's Periphery, 
as at B; and the Line D B, will be one Side of the 
regular Pentagon required, 


CC IS 
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CHAP. II. 
Of MEASURING: Or, finding the Area of 8 v- 


PERFICES, 


Diſcipulus. = Ar do you mean by a Super- 
ces! 

Phils. By a Superfices we underſtand a Figure, 
which has Length and Breadth, but is without 
Thickneſs: At leaſt the Depth is too ſmall to be te- 
garded in this Species of Menſuration : The Surface 
only being here conſidered. 


. 


Of Meafuring a SQUARE. 
A Square has already been defined, in the fir{l 


Section of the preceding Chapter, and the Area of it 
is found by the following 


RULE. 


Multiply the Side into itſelf, and the Product will 
be the Arca, or Content required, 


EXAMPLE, 
©uppoſe the Figure ABCD a Geo- | N 


metrical Square, whoſe Side, for they | 
are all equal, is 4 Feet; and its Arca | 
or Content be required, 2 

1 


OPERATION. = D 
4 


. 
16 Anſwer 16 Feet, 


You will obſerve, my dear Diſcipulus, that no- 
thing more is required, than to find how mary final! 
Squares the Sides of which are each one Foot; for 
the Number of theſe Squares is the Area of the given 
Squares, as you wel cafily perceive by exanuning the 
annexed Figure, and comparing it With the avove 
Rule and Opcration, 

SECT: 
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SE OT. II. 
_ Of Meaſuring a PARALLELOGRAM, 


| A Parallelogram, is a long Square, whole oppoſite 
e Sides are equal and parallel; and its Area found by 
the following 


RULE, 
roger the Length by the Breadth, and the Pro- 
duct will be the Area required, 
EXAMPLE 


Let ABCD repreſent A — a 

a Parallelogram, whoſe 

Length AB, or CD, is 

„9 Feet 6 Inches, and 

"= the Breadth AC, or BD, 

6 Feet 3 Inches; and C u D 
it be required to find the Area, 


Operation by Decimals. 
5 


1. 000 
Anſwer 59 Feet, 4 Inches and a half. 
Operation by Duodecimals, or Croſs Multiplication, 


"7 * | 
or | 72 
en f* 
he 2 4.6 
re 59.4.6 
Anſwer 59 Feet, 4 Inches, and 6 twelfths, or one 
5 half as before. 


SECT, 


Cs ns <_—_ — — 
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T. HI. 
Of Meaſuring a RHoMBLs, , 
; s * : | bot 
By a Rhoiabus, or Diamond-like Figure, is th J! 
which has four equal Sides, but no ght Arg nd jor 
1s MEealured by 1.ultipying one of the Sides De Fes 
pendicular, let tali trom one of the obtuſe Alger Ar 


upon the oppotite Side. 


EXAMPLE. 
Let ABCD, be a Rhon bus, 
whole Arca is requized ; zd let the 
Lergth AB be 2c Feet, & Inches, 
and the Ferpendicular AG, or Bt, 
be 17 F cet, 3 Inches. 


Operation by Decimals. 


20.75 Length 
af + Perpendicular. 


2.00 


SECT. IV. 
Of Meaſuring a RHOMBOIDES, el 


A Rhomboides, is that whoſe oppoſite Sides and 
oppoſite Angles are equal, but has no right Angle; | 
and is meaſured by the following 


RuLE. 


Multiply one of the longeſt Sides, by the Perpen- 
dicular, let fall from off the obtuſe Angles, and the 
Product is the Content required, 

| EXAMPLE 


pL: 
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EXAMPLE, 


Let ABEF, be a Rhom- | 
boides, its Length ABB | 
EF, be 20 Feet, the Ver- 
xndicular AD 2 BC, 12 
Feet, 6 Inches, and let the 
Area be required, 


Operation by Decimal. | | 
20 
12.5 
100 


40 
20 


Anſwer 250 Feet. 


Operation by Duodecimat:, 


20 
12 —6 
240 
10. 0 
250 0 


Anſwer 250 Feet, as before. 


SE Cr. V. 
Of Alajuring a PRIANGIL E. 
Thore are various Sorts of Tria igles, but the Arca 
el them all are found by this gencral 
RULE. 
Multiply half the Baſe by the Perpendicular, or the 
wile Buſe by half the Perpendicular; and the Pro- 
euct wil be tac Area required, 


EXAMPLE 
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EXAMPLE 


Let BCD, be a Triangle | 
the Baſe BD 40 Feet, the " 2h A H. ; 4 
pendicular 20 Feet, and let the 
Arca be rcquired, 


OPERATION. 
20 Huf the Baſe, 
20 Perpendicular, 
400 


Anſwer 400 Feet. 


The Figure annexed will ſufficiently explain : 
Reaſons on which the Rule is founded: For the In. 
angle BCD is half the Parallelogram AFD. 
"Therefore the Area of the Triangle BCD, mult be 
equal to half the Area of the „1 but the 
Area of the Parallclogram, is equal to BD x CP= 
40 x 20 = 8090; Half of which is 400 Feet, the Ara 
ot the Triangle BCD; and the fame as before. 

But the Area of a Priangle, when the three Side, 
are given, may be found without letting tall a Po- 
pendicular, by the following 


RUuLE, 


From half the Sum of the three Sides, ſubtract cach 
Side ſcverally; let the half Sum, and the three Du 
ferences be multiplied continually, and the Square 
Root of the Product will be the Content required, 


EXAMPLE. 


Suppoſe the Area of a Triangle was required, whoſe 
Sides were 20, 18, and 16 Feet, 


OPERATION. 


The Sum of the three Sides 20, 18, and 16, is 44; 
whoſe half is 22. 


And 
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And 22=29=2 ; 22—18=4 ; 22—16=6, Then 


— 
4- 


* 7 
52 156 
2 24 f 
041] 12.00 
I 641 
64280 5590 
5 424 


Anſwer 32.18 Fect, 


S KC. TF. VI. 
Of Meajuring a TRAPEZLIUM, 


A Trapezium, is a Figure that has ſour uncqua} 
des, and four obtuſe Angles; and its Area, or ſu- 
perncial Content, is found by the following 


A 


Divide the Trapezium into two Triangies, by 
Gawing a Diagonal through the Figure; let fall the 
rerpendiculars from the oppolite obtuſe Angles; take 
tic Half of the Sum of the two Perpendiculars, and 
Mutiply the Diagonal by that half Sum, the Product 
well be the Arca required. 


Fi | EXAMPLE 


ft 
* 


20 True WHOLE ART 


EXAMPLE, 
Let ABCD be a Trape- 


zium, whoſe Area, or ſuper- 
ficial Content is required; b. 
poſing the Diagonal AC to be N 
200 Feet, the Perpendicular 8 
BP 50 Feet, and the Perpen- tn 
dicular DE, 40 Feet. 
OPERATION, ] 
BP 50 ＋ DE 43= qo, the Halt of which is 45. 4 
Then 200 = "The Diagonal AC. 
45 = Half the Perpendiculars. 
1000 
80D 4 
gooo Feet, the Arca of the I. 
pezium AB CD, required. A 
N. B. The Area would have been the ſame, if the Arcs * 
eich Triangle had been found feperate, and their Areas ade! 1 
together. 1 
| ( 
200 The Diagonal, q 
26 Half BP. 2 
| COO | 
400 


59000 Area of A BC. 


200 The Diagonal. 
20 Half DE. 
4000 Area of ADC. 


Then $000 + 40000==9000, tie Area of the u hole 
Jabs: um ABCD, the ſame before. 


SECI 


or MEASURING. 2T 


. 
Of Meaſuring IRA EIA, or irregular FIGURES, 
| Frapezia, or irreguiar Figures, are Nea as have 
RC Pore Sides than Four; and both the Sides and An- 


ges are uncqual z their Area theretore, is found by 
tne following 
RULE. 


Nivide the irregular Figures into Prapesiums an. 

Ten ries; find the Aren of cuch ſeverally, and a. 
4.5, : {| 4 Me „ Logo ther 6 1 {1C Sum V ll be che irreguln 
Ligure required. 


nr 
, 


* 
1 
Oo 
To 


E Xx A MU P I. E. 
Let ABC DEF, te an irre- B 
1 


galatr Figure, Whoſe Area is re- 


aired, Draw the Lines AT. 25 N 
A 85 and. I) F, which will di Wd 


8 we the Figure into four IJri— 1 2 
add angles; a id let f all the Perpen- 55 7 
{, wars treo u che Ang dles. ID B, * * \ / 


( E, and F: Aud let AC=z40, EF — 
9233 5 a1 DF: 20 Feet; E. 
aud the Perpendiculars B=14, C=28, E=14, F=16, 
OPERATION. 
40 = AC. 
Half Perp. B. 
e = Area of ABC. 


o=AD 
14= Half Perp. C. 
420 Area of ACD. 


30 = AD. 
8 = Half Perp. F. 
240 = Arca of ADF, 


II 2 262 DF. 


'T 


—— 


— << 
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26 = DF. 
7.5 = Half Perp. E. 
130 
182 


195 O = Area of DEF. 


Then 280 = Area of ABC. 
420 Arca of ACD. 
240 = Arca of ADF. 
1;5 = Area of DEF. 


1135 = The Area of ABCDE! 


S. ECT. VII. 


Of Meaſuring regtlur POLYGONS, 
By regular Polygons, are meant all ſuch Figures, 
25 have more than four Sides, and whoſe Sides and 


Angles are equal. 


Regular Polygons are diſtinguiſned by particular 
7 D 3 * FP ys 
Names, derived from the Greek. If the Figure cu 
11's of 5 equal Sides and Angles, it is called 


* 


6y the following 


RK 


* 
* 


„altiply the Sum of the Sides by half the Perpen— 
mieuior: Or, multiply Half the Sum of the Hides by 
'he Pupenuicular, and the Product will be the Con- 


LC it. 


EXAMPLE. 
* 


Perpendlcular 17,2 Yards, 


SOLUTION, 


Pontigoaz of 6, a Hexagnn ; ct 7, a Heptagon ; 0 
J an Octagon; of 9, an Enneagan; of 10, a De. 
enoon 4 of 11, an Endecagen; of 12, a Dodecagon. 
Gut let the Nvmber of Sites and. Angles, be wo! 
cy will, the Arca or ſupcrhcial Content is ful. 


LO It be required to find the Arca of a regular 
Pentagon, whoſe Stdc-1s twentv-hve Yards, and the 


or MEASURING. 23 


SOLUTION. 
The Figure annex- 


od, repreſents a regu- — 
lar Pentagon, or tive- \ £ 
ded Figure inſcribed 
in a Cirele; the five 
Sides are the ſtrait 
Lines AB, BC, CD, 
DE, E F, and F A. 
And AP is the Per- 
vendicular let fall 


dom the Center G, — — 
won the Middle of ASP— BB 
the Side AB. 


Wo hen 25 X 5 = 125=to the Sum of the Sides; and 
half the Perpendicular = 8.6, Therefore 


125 
8.6 


759 
1000 
1075.0 The Area required. 


Or, 52.5 Half the Sum of the Sides, 
17.2 The Perpendicular, 


1250 
4375 
625 
1075.0 The Area required. . 
Or, 125 The Sum of the Sides. 
1.2 The Perpendicular. \ 
250 
875 
125 
2} 2150.0 10%5.0. The Arca rc quixed. 


N N * 
N. J. 
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lt is ſuPciently cvident from the above Figus 
that ine Pentagon contitls of five Triangles, leg 
ta ond another. If Lierctore the Alea of one dt: 


1 riangles be found, and that Arca be multiplicd b. co 
the N umber of I riangics, we ſhall have the Ate: cf JI 
the whole Figure, th 
Thus in the above Figure, the Side AB is 2; th 
Yards, and the Perpendicular GP 17.2 Yards; 18 
Therefore 25 The Baſe. = 
8.5 Half the Perpendicular, . = 

150 G 

200 : 

215.0 The Arca of thc Triangle ACE t 

5 The Number of 'Trianglcs, ( 

1075,0 ['heArca of the Pentagon, as beſore, . 

This Rule is cqually true in all regular Polygons. 1 

I} 

err M80; v 

e ; | 

Of Meaſuring CIRCLES, and ther Parts, 1 

A Circle is a plane Figure, comprehended unde W « 
one Line only, called the Circumference, or }'c- c 
riphery. | t 


In the annexed Fi- 
gute A DB E, is the 
Circumferance of the 
Circle  ABCDE. C,. 
the Center, and AB 
the Diameter, half of 
which, viz. AC, or 
CB, is called the Ra- 
dius. 

Ihe Circle is the 
mott cavacious Figure, I. 

Gr contains more Space 

than any other plane Figure of equal Compaſs : And 

at the fame Time, r a greater Number of uſe! 

Properties, moſt of which depend upon knowing tlie 
Pre phion 


or MEASURING. 25 


Proportion, which the D;iamoci beats to the Ci 
| CUINTUITIITE, ; 
| [i is ſochciently evident from what we have obtery- 
t ed in the preceding Section, that a Circle may be een - 
' of ſilered as a Polygon, of an inimite Nuinber of Side: 
that the Radius, or Semi-diameter, muſt be equal to 
25 the Perpendicular of fuch a Polygon ; and that the: 
| Cireumizrance zuuſt be equal to the Feriphery of the 
Polygon. 

But the Labour and Lifhculty attending this Me 
nod of finding the Sides of ſuch a Polygon, has in- 
duced Mathematicians to attempt the Solution of this 
uſef Problem, by more ealy and expeditious Me- 
thods, and they have fo wall ſucceeded, that the Cal 
chlation is attended with very little Difhculty ; but 


1 tis Principles on which the modern Rlethods are 
founded, are of too ſubtile a Nature, to be exblaincd 
8. 1 this Work : and thereſore, my dear Difcipulus, you 


muit be ſatislicd with knowing the Foundation, on 
which the Ancients proceeded. Perhaps hercafter, 
the modern Improvements may be explained. 
EF The famous Van Cuien, by purſuing the an- 
t cicnt Method, found, with infinite Labour, the Cir-- 
Er. cle's Circumference to 0 Places of bHigures, viz. it 
the Diamcter of a Circle be 1, the Circumference 
will be 3.14159255355979323549204338 327959288. 
neſe Figures were ſaid to be Engraven on his Fomb-— 
ſtone, in St. Peter's Church, at Leycon, as a Me- 
mortal of fo great a Work. But fince his Time, 
Mr. Joux Macnin, Secretary to the Royal Society, 
carricd it to an hundred Places in Decimals, and de- 
monſtrated, that if the Circle's Diameter be 1, the 
Circumſtance will be 43.141592953,5597932 384,020 
_ 433327,9592884197,1003963751,050209749444592307 
816,40028620$9,y86280 3452,5342117007,9 T. I his 
amazing Accuracy, has rendered all attempts ſince 
luperſiuus, 
But as a very ſmall Degree of Accuracy 1s ſufficient 
n common Practice, the Proportion of ARCHIMEDES, 
VIZ, as 7 to 22; or, that of METIUS, as 113 to 355; 
Is commonly uſed ; though that of VAN CULEN, viz. 


3 0 
+. 4 


— — 2 
- 


pony 1 
— 


1 


— 
— —_ 
— 


-_ 
_ . — — * N * 
r EE" Eo 
* — N - _— _— 
_— - — — — _ - 
** — . 9 ..... .. 


— 
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as 7, to 3.1416 ſeems better adapted to Menſuraticn, 
45 it laves the TI rouble of Diviſion. 


NOB. I. 
To find the Circumſerence of a Circle, the Diameter le- 


in given. 


By the Aſſiſtance of either of the above Propor— 
tions, the Circumference of the Circle is eaſily found, 
when the Diameter is given. . 


LEX AMF I . 


Let it be required to find the Circumference of 3 
Circle, whoſe Diameter is 120 Feet Yards, &c. 


1 By ARCHIMEDES' Proportion. 
AS'7 : 22 :: 120 
22 
240 
2 0 
7) 2630 (377.1428, &c. The Circum. 
21 ference requic!, 


"+ i 
oy 


or MEASURING: 27 


By Mr r1vs* Proportion. 


— 
— 
Us 
— 
2 
„ 
> © 


/ - 35 4 
50⁰ (376.9911, &c. The Circumference. 


3. By VAN CULES'S Proportion. 
As 1: 316: 120 
120 


— — — 2 


. 5.992 0 The Cireumference requiied. 


B ce of theſe Methods, my dear Difcipulus, 
the Cireumſerer ce of the Circle may be found fufli- 
cently near the Truth, for common Practice : I tay: 
thciently near the ruth, becauſe it is impoffible to 
ſolve the Problem abſolutly accutate. 

[i ige. perceive, Sir, that the I'wo Taft are 
lo ncar alike, that cither of them may be uſed, as 155 * 
vive ncarly the ſame Refult ; but hgh is a conſide 


able Diftcrence between them and the F irſt; ac 
therctore 
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therefore, I ſhould reject it, unleſs it be the mo 
accurate, 

Polis. It has no claim to preference on that /c. 
count: Either of the latter giving the Anſwer near»; 
the Truth. It is, indeed, much caſier than the s 
cond ; but the Third is preferable, both.on Account 


0: its Euſe and Accuracy. 


. 

o find the Area of the Circle, the Diameter an! 
Circumfcrence being given. 
Ine Area of any Circle is equal to the Area of 
Et riingle, whoſe Baſe is equa! to the Circumtercier, 
znd its Perpendicular equal to the Radius, or hal! 

YA * Z by . 
the Diameter. And hence the following | 
RULE, 

ultiply half the Circumference, by half the Dia— 

meter; the Product will be the Arca required, 


EXAMPLE, 


1ppcte the Diameter be 120, and the Circumfe— 
once 270.992, what is its Area, or ſuperficial Con- 


CONT | 
OrERATION, 


133.496 Half the Circumſerence, 
60 Haif the Diameter, 


6˙ — — — — 


11300.) The Area required. 


— 


he Arca of the Circle may alſo be found, by mol 

tiply.ng the Square of the Diameter, by o. 7854, the 

one Fourth of the Periphery, when the Diameter is 1. 
EXAMPLE, 


Required the Arca of a Circle, whoſe Diamete; 
iS 129, 


OrERATION, 


or MEASURING. 


of. il OPERATION, 
14400 Square of the Diameter, 
o 7851 Common multiplier, 
Is, 57600 
15 7 2000 
1152009 
100800 
11300. % %% The Area required, 
und 
P-R- OB. III. 
The Diameter of a Circle being given, to find the 
0”, Side of a Square, whole Arca ſhall be equal to the 
aus Arca of the Circle. 
All Circles are to each other, as the Squares of their 
N:;ameters, But when the Diarneter of a Circle is 1, 
F e Arca is 7854. And hence we have the following 


RL x. 

As 1, the Square of 1, is to. 7854, fo is the Square 
of tac given Diameter, to the Arca of the given Circle 
th: Square Root of which, is the Side of the Square! 
required, 

EXAMPLE. 
Suppoſe the Diameter. of the given Circle be 12, 
what 1s che Side of the equal Square ? 
OPERATION, 
As 1 to .7854, fo is 144, the 8. of 12, to the Arca. 
144 
31416 
314 6 
354 | 
113,046 The Arca of the Circle. 
etc Phe Square Root of which is the Side of the Square 
required 
fl * 


ON. 3 hug 
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Thus 113.0976 (10.634. The Side of the Square 
I 


required 
9 1309 
6 1 
2123] **7376 
„ 
2:25] 100700 
$4404 


1' 29H 


Or, if you multiply the Diameter by o. 885 
alt the Square Root of the Circumference, when th: T: 
Diameter 1s 1, the Product will be the Area requir./ 


Thus 0.8862 _ Fat 
12 The Diameter, 


DIR EPR ene 
_10.6344 The Side of the Square as before, - 6 

eit 8 

be in 

-P-R OB. IV. 32 

The Side of the Square being given, to find the the ( 
Diamcter of a Circle, whoſe Area is equal to the Aru Wh TE, 
of the Square, IN 
This Problem is the Converſe of the former; nd AC 
therefore, if the Side of the given Square be multi je GA 
by 1.12837, the Product will be the Diameter . 
GIred, 4 5 
Ni 


EXAMPLE, 


What is the Diameter of a Circle, when the Sit: * 
of the equal Square is 10.6344. 


OPER ATION, 


x 
ne 


WY 


i hat is, it 


or MEASURING. 3c 


OrERATION. 


10.6344. Side of the Square. 
1.1283 


319532 
850752 
212688 


106344 
106344 


11.998790 252 The Diameter required, nearly 
equal to 12. 


ROB. V. 


The Circumference of a circle being given, to find 
the Side of the greateſt Square that can be inſcribed in 
that Circle, 

lf the Circumfe— 
rence of a Circle ho 1, 
the Side of the great- 
tit Square, that can 
be inſcribed within it, 


the Circumference of A 
the Circle ABCD 
FG, be1, the Side 
ap CE=EG - 
1A, of the preatcl | 
inſeribed Ten AG- | 
EG, will be . 3251. TS. 
Hence the following 


RK YU LE. 


Multiply .2251, by the Circumference, and the Pro- 
duct is the ſuperficial Content required, 


EXAMPLE. 


Suppoſe the Circumference of the Circle be 25, what 


i te ide of the greateft Square that can be inſcribed 
um it 


I OPERA TICN 
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OPERATION, 


2251 
25 
13506 
4502 
5.85 26 The Side of the Square required. | 
met: 
:\ 
The Diameter of a Circle being given, to find de Qu 
Side of the greateſt Square that can be inſcribed in tht N 
Circle. Cir 
If the Diameter of a Circle be 1, the Side of th: . 
greateſt inſcribed Square will be. 7071: And hence this Ar 
general ( 
RuTLE. th” 


Multiply 70%, by the Diameter, and the Product 
will be the Content. 


EXAMPLE. 


What is the Side of the greateſt Square that can be 
inicribed in a Circic whoſe Diameter is 140 ? 


OPERATION. 


/ 
$3.9949 The Side of the Square required, 


Before we procced farther in fo! ving the Problems, WE . 
with regard to the Circle, I fhall here, my dear Diſ- 
Cipulus, explain ſeveral Terms neceſſary to be under— 
tod, beforc you can proceed with Eaſe and Plen ine. 
For it is my intention, to render e: ery Thing familiar, 
and imprint the Principles on which each Rule i: 
tounded, firmly in your Memory. 


Arch FbB. : 
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In the annexedscheme 1 i 
of he Circle AEFB | 
CU. | / 
AB is the Diameter. 
AC=CB =CE=Cl, 
the Radius or Semi Dia- 
meter. 
AEC=AIC=BCi= 


CH, a Quadrant, or a 


mo | a „„ 
(Gacter of the Circle. . 
CB, a Sector of the 


Cirele. . 
B, the Chord of the 
1 FAB. Ak — "a 


CD, the Secant of No 
the Arch I b B. 
BD, the Tangent of 
the Arch FB. 
— 


FG, the Sine of the 


— 


GB, the verfed Sine of the Arch F 4 B. 

GH, the Chord of the Arch FH, 

AE, the Chord of the Arch Ack, 

Theſe Diffinitions, my dear Iiſcipulus, I beg you 
will imprint carefully in your Memory ; as 1 ſhall 
often mention them when I come to Mealuring Heights 
and Diſtances, 

Diſcipulus. I ſhould very ill deſerve the Trouble 
you have taken on my account, if I ſhould negtees 
any Thing you deſire; and therefore give the cloſeſt 
Attention to your Inſtructions in every particular. 

Philo. T well know that you give the utmoſt At- 
tention to every Precept; but I thought it neceſſary 
to give ou this Caution, becauſe it will ſave a great 
deal of 'Frouble, when it is abſolutely neceſſary to uſe 
theſe Terms. But there is ſomething more than a 
bare Explanation of 'I'erms to be learned from this 
dcheme. The Nature and Properties of the Lines 
themſelves ſhould be confidered : Thus for inſtance, 

The Radius, the Tangent, and the Secant, form 


a right-angle Triangle, and if the Radius of the Circle 
N 


3 and 
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and the Arch be given, both the Secant and Fan. 


gent may be calily found. F 
The Sine of an Arch, its Chord and verſed ©, 0 a 
form another 'Friangle, whoſe Sides increaſe in * 


| cbr as the Arch increaſes. With ſeveral oth; 
articulars, which a little attention of your own N 
will readily ſuggeſt, eſpecially when the following 
Problems are thoroughly undc<rilood, | 


PRO B. VII. 


The Radius of any Circle, and the Chord cf an 
Arch thereof, being given; to find the verſed Since T 
that Arch. Bk 
In the annexed Scheme 
CE=CB, the Radius of Cl 
the Circie, and BF, the 
Chord of the Arch BEF, 
are given; to find DE; the 


vericd Sine of the Arch — 4 
BI.: BEF. X 


But CB, the Radius 
BDS BF, the given 
Cord, and CD, part of I] 


the Radius, form a 11ght- 
angled I triangle, in waich a 
the Hypothenuſe CB, and the Perpendicular ED, ate 
given to find CD; which may _ be done |y 
the 47th Propoſition of Euclip's firſt Book, where it 
is demonſtrated, that the Square of the Hypothenute 
of any right-angled Triangle, is equal to the _—_ 
of the Perpendicular, * to the Square of the Babe: 
And, conſequently, if the Square of the Perpendi— Ar 
cular be ſubtracted from the Favre of the Hypothe- Ar 
nuſe, the Remainder will be the Square of the Balc; 
the Square Root of which being extracted, will give the 
the Baſe required; and the Baſe CD, being ſubtrac!cd 19 
from the Radius CE, will give DE, the verſed Sine pol 
of BE, or half the Arch BEF. Qu 


EXAMEFLE, 


1 
- Vi 


LE. 


or MEASURING. 35 


EXAMPLE. 
Suppoſe the Radius CB=CE, be 170, and the 


Chord BF 180, required the verſed Sine DE. 


OPERATION. 


170X 170=28900 Square of the Hypothenuſe CB. 


And go= BD = Half the Chord BF. 


Ws. 
8100 Square of the Perpendicular BF. 


Then 28000 — 8100 = 21790, the Square of the 
Bae DF, * XI A 


20700 (143.3, The Baſe DF, 
I 


24] 107 
96 
283] 1100 
8 9 
2E63| 25100 
_ £2044 
2156 


And the Radius 170 143.8 26.2 the verſed Sine 


DE required, 


PRO B. VIII. 
The Radius of a Circle, and the verſed Sine of an 


Arch being given, to find the Chord of twice that 


Arch. 

This is only another Part of the above Problem, 
the Radius, or Hypothenuſe, and Baſe of the ſame 
icht-angled Triangle, are given to find the Per- 
#15 wank the double of which is the Chord re- 
quired, 


R u 1. k. 
13 


, 
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RvLe. 


From the Radius take the verſed Sine, the Remain. 
der will be the Baſe of the Triangle: Then take the 
Square of the Baſe, from the Square of the Hypothe. 
nuſe, and the Remainder with the Square of the Per. 
pendicular, the Square Root of which being extracted, 
and multiplied by 2, will be the Chord required, 


EXAMPLE. 


Suppoſe the Radius be 170, and the verſed Sint 
26.2, required the Chord of double the Arch. 


OPERATION. 


170 —26. 2143.8, The Baſe, 
170 p 
170 
11900 
3 
28900 Square of the Hypothenuſe, 


143.8 
143.8 
11504 
4314 
$752 
2430 - 


206" 8.44 Square of the Baſe. 


Then 


thi 


-., 


dine 


en 
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Then 28900—20C78.44=8221.56 The Square of 
the Perpendicular, 


822 1.56 (90.67 ThePerpendicular, which 
81 | being doubled, is 181.34, 
1806] 12156 © the Chord required, 
2 | 
18127] 132090 
12-889 
— 5111 


P R O B. IX. 


To find the Area of a circular Sector, the Radius 
and Length of the ſectoral Arch being given. 
A Sector of a Circle, is a Fi- 
ure comprehended under two 
Radii, or Semi-Diameters, and 
art of the circular Arch: Thus 
in the Figure annexed, CBA js / 0 
a Sector, comprchended under 
the two Radii, CB, and CA, and 
the Arch BA, and the Area of it 
is found by the following 


RULE. B A 


Multiply the 9 half the Length of the cir- 
cular Arch, and the Product is the Area or ſuperficial 
Content required, | 


EXAMPLE. 


Suppoſe the Radius CB=CA, be 20 Feet, and the 
Length of the Arch 24 Feet; What is the Arca of 
the Sector CBA. 


Or ERATIO&. 


20 The Radius. 
12 Half the Arch. 
240 The Area required. 
| | This 
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This Rule is founded upon that already given for 
finding the Area of a Circle, when the Diameter, and 
conſequently the Circumference, are given; viz. to 
multiply half the Circumference, by the Radius or 
half the Diameter. 


F:R-0B. X. 


To find the Area or ſuperficial Content of any Scg-— 
ment of a Circle, when the Height, and Length vt 
the Chord of its Arch arc given. 


A Segment of a Circle, is a D 
Figure terminated by a right 
Line, or Chord, Jeſs than the 4 1 


Diameter of the Circle, and 
by a part cf the Circuniſe- 
rence, Thus in the annexcd 


Figure, ABD is a Segment of 
that Circle, contained under 
the Chord of AB, and the 

Circumference, and its Arca | 


may be found by the following F 


RU LR. 


Multiply the Height of the Segment by o. 626; ad 
the Square of the Product, add the Square of Hel 
the Chord: Multiply twice the Square Root of the 
above Sum by two thirds of the Height, and the Pro- 
duct will be the Area required. | 


EXAMPLE, 


Suppoſe ED, the Height of the circular Segment, 
be 11 Feet, and AB, the Chord of the Arch, be 37, 
What is the Area of the Segment ABD. | 


OPERATION, 


—  u—— — — — ͤ ö¼ — 
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OPERATION, 
18.5 
18.5 
925 
1-80 
185 
342.25 Square of half the Chord. 


0.126 
11 Height of the Segment, 
6.386 
6.236 
413i6 
55088 
5 5883 n 
4111860 
47.486996 
1 
389.66 996 (19 988. 


1 
29] 289 
261 
2991 2866 
2601 
2988] 26509 
. 
299681 266596 
nn 
2685 2 
19.988 5 
7.32 Two thirds of the Height. 
39975 
99904 
13991656 
146.3110 The Area required.“ 


This 
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This Problem may alſo be ſolved in a very diff-re-+ 
Manner, viz. by finding the Semi-diamcter of the 
Circle DC=to CB= CA, This being done, ti: 
Area of the Sector CABD will be very caſily found; 
and alſo the Area of the Triangle ABC: "Then it the 
Area of the 'I'riangle AB C be ſubtracted out oi tl 
Arca of the Sector, the Remainder will be the Alen 
ef the Segment ADB. 

By the thirticth Propoſition of EvucLid's Sia 
Book, half the Chord of any Arch is a mean Prop! 
tional, between the verſed Sine, and the remai 
Part of the Diameter, If therefore you ſquare 4 
or EB, half the Chord AB, and divide that Squzrc 
by the verſed Sine ED, the Quotient will be EF, «© 
the Part of the Diameter wanting; this added © t 
verteq Sine ED, will give the whole Diameter Þ ?, 
the Half of which will be the Semi-Diameter CD: 
CA=CB required. But the former Rule ſeems pie— 
fcrable ; tho' both will give the ſame Reſult. 


S ECT. H. my 
Of Meaſuring an ELLIPSIS, bg 
An Ellipſis, vulgarly called an Oval, is a Figur: 
bounded by a regular curve Line, returning mt . 
ſelf, and formed not from one, but from two Centos, WF - 
called the Foci of the Ellipts, Its two Diameter + 
are unequal, the longer of which is called the tian, D 
verſe Diamcter, and the ſhorter the conjugate Ui WF"? 
meter. 
Thus in the 4 
adjacent Figure, 
SNTBC is an 
Ellipſis; S T, 
the tranſverſe 2 
Diameter: Nu, 5 
the conjugate 
Diameter; 6b, 
BB, two Ordi- 
nates; a, a, the 
ewo Foci of the 4 


7 
2 
- 
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F!liphsz and by their affiſtance, the Periphery may 
be drawn in a Manner as will be ſhewn hereafter. 

f the tranſverſe Diameter S'T be interfected, or 
divided into equal Parts, by an Ordinate rightly ap- 
wied, that is, drawn parallel to the conjugate Dia- 
1 meter, as at the Points A, C, A, &c: Then are thoſe 
5 Parts TA, TC, Ta, and Sa, SC, SA, uſually 
_ called Abſcifize, or Parts cut off; and the Rectangle 

of any two Parts, being added together, will be 

N equzl to the tranſverſe Diameter; that is, 
* TA+4+SA=ZTS, and TC SC Sto TS: 
1 Or, Ta+Sa=TS, &c. 
WW @rery Ellipiis is proportioned, and all ſuch Lines as 
te to it are regulated, by the following 


THEOREM, 


o& As the Rectangle of any two Abſciſiie : is the 
92 Square of half the Ordinate which divides them : : fo 
re- me Rectangle of any two Abſciſie; to the Square 


of half that Ordinate which divides them. 

There are ſeveral Methods uſed by Authors, for 
{ling the Latus Rectum, or third principle Line in 
the Eliiphs, but I think none ſo caty as the following 


THEOREM. 


As the traniverſe Diameter : is to the Conjugate 
;: ſo is the Conjugate to the Latus Rectum: 
. 8 
Nu: : N: to LE“, N 
the Latus Rectum. Y 
Hence it is evident 
that LE thus found, 
that Ordinate by 
\ which the other Or- 
Gnates may be regu- 
T lated, e auf 3 Af | 
7 : Therefore it is * 
/ the Latus Rectum. E B / 
hence it follows, that if the tranſverſe and eon— 
wate Diamcters of any Ellipſis are given 2 in 
vines 


y, © 


D 
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J.ines or Numbers, the Latus Rectum may be caſiy 
found; and, conſequently, any Ordinate, who: 
Diſtance from the conjugate Diameter 1s given. 
The Focus of any Ellipſis, is the Diſtance of the 
Latus Rectum from the conjugate Diameter, or 


Middle of the Ellipſis; and that Diſtance is always a 
Proportional between the half Sum, and the half 
Difterence of the tranſverſe and conjugate Diametct;, 
And hence this general 


THEOREM. 


From the Square of half the tranſverſe Diameter, 
ſubtract the Square of half the A the Square 


Root of their Difference, will be the Diſtance of cach 
Focus from the Middle, or common Center of the 
Ellipfis. 


That is, ſuppoſing the Points F and F to be th: 
true Focn, viz, Cas Cf, and T C=; ST, N82 
: Nu. hen as 

TCTNC .: FCTCw NC. eee 
the Square of F C= the Squre of T C the Square 
of NC. Conſequently FC=4y/ I C*—NC*. An. 
hence is derived that noble Propoſition, on Mb. 
both the uſual Method of deſcribing an Ellipſis, at 


drawing Tangents, is founded. 


PRoPOSITION. 


If from the two Focii of an Ellipſis, there be drawn 
two right Lines, fo as to meet each other in any Point 
of the Periphery of the Ellipfis, the Sum of thi: 
Zora will be equal to the tranſverſe Diameter: 

iat 18 | 
r FLTFL STS. Or, FB+ 


As this Propoſition holds good for every Point in the 
Circumference of the Ellipſis, it is evident, that 
tte Ends of a Thread, juſt the Length of the trau 
verſe Diameter T'S, be put round two Pins, fixed 1 
ihe Focii of the Ellipſis, and moved round by a Point 

ia 


riphery of the Eliiplis, 


meter, and ABDE, 


cle: Then, 
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in the Extremity that Point will deſcribe the true Ve- 


Let AB, be the tranſ- 
verſe Diameter of an 
Llupſis AFBG; GF 


its conjugate Dia- 


rcircumicribing Cir- 


Becauſe in the Cie-5 
cle, as AC Xx CH: AP 
x BP :: the Square 
of CD : the Square of 
PN; and in the Ellip- 
fs AC X CB. AP X 
BP :: the Square of 
CF ; the Square of 
PM; therefore it will as be, CD: CF::PN : PM; 
or as AB: FG :: NR: to Md. But all the N R's 
cenpoſe the Arca of the Cucle, aid the fame Num- 
ber of M Q's form that of the Ellipfts, Hence as 
AB: FG, or the longer Diameter of the Ell:plis to 
the ſhorter, ſo is the Arca of the circumicribir g 
Circle, to the Area cf the micenhed FElinſfis ; that is, 
s AB: GG :: ſo is the Area of the Circle, to the 
Wen of the Eilipſis. Whercfore 25 the Square of the 


Pom ur of the circumicribing Cirche, to tlie Rectan- 
2 ot the tranfeerie and conjionte Diameter, of the 
Liliphs ; fo is the Arca of the Circle, tio the Arca of 
th. L.ipiis. 

Hence as the Circle, to its circumſetibed Square, o 
to the Square of its Diameter; fo is the Elliphis to 1 
% TIC Square ON Its T LIMIT 5 1D IS wht pus to its 
ret {c Rd, 4 P. _ I; 180 0 by 3 Recti: ts my 
U uin CIL1DL 41. 11 gran; 01 10 Le Care 01 iis 
tuo Diamcte! 3. 
Hence the Area of an Eilipf.s may be eaſily found : 
For the Square Rout of the Rectangle of its two 
y * - . . * 5 . * 
Mameters, will give the Diameter of 2 Circle, whoſe 
Arcais equal to the Arca of the Ellipſis. 

ticnce, alſo, as the Area of any Segment of the 
1 , ” 5 : , A. : 
„ lipſis, is to the Arca of the corrciponding circular 

N Deym. nt, 
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Segment, ſo is the tranſverſe Diameter of the EH 
to 1ts Conjugate, | 

Hence the Area of any Ellipſis is found by t. 
gencral Rules. | 


NU I. 


Multiply the tranſverſe Diameter, by the Con. 
gate, and that Product by .7854, the Arca of 2 Ci; 
whoſe Diameter is 1 ; the laſt Product will be the \;; 
required, 


EXAMPLE. 


Suppoſe the Tranſverſe, or longeſt Diameter 
40.5, and the Conjugate, or ſhortcit 30.4; 1c 
thc Arca of the Elliptis ? 


OPERATION; 


49.5 
30.4 
12130 - 
— VE 
1231.20 F 
/ 54 Re. 
4.92 to 
615 
784000 
861840 
. 984 Tne Area required. 
RU LK II. 

Extact the Square Root, out of the Rectargle & ; 
the tranſverſe and conjugate Piameters, and the Ke. 10 
ſult vill be the Diameter of a Circle, whoie A⁴ 
Equal to the Area of the Ellipſis. 

EXAMPLE. 

Suppoſe the tronſverſe Diameter be 40 5, an 187 i 

Conjugate 30.4; What is the Arca! de 
| 6. 


OPERATION. 


31. 20 (35.088 The Diameter re- 
0 quired. 


* 
425 
- 4 0 — 
7000 C (IJ 
9504 
5930 
2 1 
Nee 
33530 
. . r 1 HP y EI } n 
But the Circu:wſercnee of a Circle, Whoſe ia. 
oe i f, id 3.110 cniequentiy tn C.romafe, ent 


» 
* „ 
* 


. 00 given Circle is 3. 1415 X 31 69, Ur 110. 
lc. the Haif of which is 55.124 : Coavacgiily, 


55.110 Half the Circumferci ice, 
17.54 Half the Diameter. 


3504 The Arca required, nearly: 


9 1 
KK. 4 


tie fume as betolc. 


. 
on Atta 111g a P ARABOL A. 


A Paravula is a curvilincal Figure, made by the: 
deo of a Cone, cut by a Planc parallel to by one 


ei its Sides f 
K 2 In 
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in order to explain this Definition, which will {+ 
clearly underſtood, when I come to ſhew the Munn 
of finding the Solidity of a Cone, I will ſheu 


'Tothod of deſcribing it in Plano, 


Draw a | 5 
fight Line a: - 2 JM 
I 
fume aPoint 
(, without. 
it; then in 
the {ame 
Plane, with | 
this Lineand N | 
Point, place \ 
« LO Lafeo rule \ 
Di, {> thut El [\Q 
the Side DE FE 7 \ 
may be ap- 1 
ed fo th? 

rot Line A, and the other FE turned to the Side 
e uthich tie Point C, is fituatcd, This done, and 
ti: Tread f GC, exactly the Length of the Side gf 
tue Rule FE, being ſixed 2t one End of the Extremity 
oi the Square, as at F, and at the other to the Pont 
C, if you ſlide the Side of the Rule PE along the 
rizhc Line AI, and by means of a Pin, G, con— 


tinuzilly apply the Thread to the Side of the Nals, q 
, fo as to keep it always ſtretched as the Rulc 1s 
moved along, the Point of this Pin will deſcribe the 


Parabola GHO, 

In the above Figure, the right Line AI is cc: 
the Dircarix. T he Pont C is the Focus of tile Pa- 
rabola. All Pe-pcndic ulars {© the Directrix, as I. X, | 
R Q, are called Dia meters; the Points where theſc cut 
the Parabula, are cal d its Veitices; the Dian cter 
Bl, Wisch paſics thio' the Focus C, is called the 6 
Axis of the Parabala, and its Vertex, H, the princ ij 
Vertex. A right Line terminated on cach Side by tir 
Frabola, and biſested by a Diameter, is calle an 
Ordinate Applicate, or fimpiy the Ordinate to that 
Dimmer, A Line, cqual to four times the 1 

© 


— —— — 


ar MEASURING. 47 


of that Diameter, intercepted between the Dire- 


tix, and the Vertex is called the Latus Rectum, or 
parameter of that Diame ter. A right Line which 
waches che Parabola only in one Point, and being 
roluced on each Side falle without it, is a Tangent 
i it in that Point. 

The Area of cvery Parabola is equal to two-thirds 
of its Circumicribing Parallclonram, 


DrmoxXsSTRATION, 


Let the Fi- 
eur? SAR, re- C0 Oo fo hd 
preſent half the 7 Wh 

RN ibola'? draw | 71. | 

x. 

4 , PA \ratle | LO ꝙ—üꝶ 4o — \ 

be Axis 8 A, | wm 
and 8 4 parallel P | 

to the Semi-or- N 
nate AB; and 4 — corre 

| j | 
ſunoſe Sd to 5 /\ 5 


be divided into 
w1 ininite Series of equi-diſtan: Puints, as  g, V, Kc. 
1] from theſe . nts im. igine a Sectio, of parallel 


Lin „ Viz. in, gu, hb. dec. to touch the Curve of 


the Parabola, and meet the Semi-Ordinates ma, nc 50. 


AS SA: AB* 2; Sa: a 
Then it will be 4 As SX: AB“ :: S. : cn. 

A SA: A:: : „ „ &c; 
But Sa=fm. Se gu. Sy =p. SA A. 


Therefore alternatc- d 1 + : eh. 5 25. 

ly it will b. „ D754 08.5 Is 

y nn. 
In theſo P. "OP rtions 1 eh „ Ke, ne 4 
Series of * Squares, whoſe hots SH 8 2, 85. "NC are 
1a thmetical Progretfio! * beginning at the Po nt 8. 
Aud becauſe the Lines bp, f u, Jn, &c. he the 
lune Ratio; the re fore they are a Series of Scuares, 
Karon dB, is the Zreateſt Lerin, and 8 &, tu No um- 
K * Ler. 


j 
| 
| 
| 
\ 
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ber of Terms. Conſequently 4B x $4 = the Sun: 


thoſe Lines. But SAXAB=4d4B XS A.: Ihe. 


fore SAX AB 


— the Sum of all the Series of Lines, 


but all thoſe Lines conſtitute the Area of the Sem 


Parabola's complement ; or the Area of what half the 
Parabola wants of completing, or filling up the Pe 
rallelogram $4 AB. 


Wherefore SAXAB—3SAXAB=2SAXAB, ill 
be the Area of half the Parabola 8 AB. Conſequently 


S ANB, will be the Area of the whole Paw 
bola 48 3. 


EXAMPLE 
Suppoſe YB the Baſe, or greateſt Ordinate of 1 
Parabola, 24; and SA its intercepted Diameter, or 
Axis, 33; required the Area, or ſuperficial Content! 


OPERATION, 


65.22 S' A. 
24=bB 
264 
132 


1584 28 A x bB. 


Then 3) 1 584 (528, The Area required, 
1 


BOOK 


dds. Aa. W {Sr a0 Few 


Int of 
Here. 
nes; 
emi- 
t the 


Pas 


N 
Wit 


7 * 
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BOOK II. 


The Application of the abe de Riles to the actual ME x- 
SURATION of all kinds of SUPERTICIES. 


Phils. \ E have now, my dear Diſcipulus, gone 

through the ſeveral Rules, on which 
the Art of practical Menſuration is founded; let us 
thercfore now procecd to ſhew the Methods uſed by. 
Artiſts in puting tho Rules in Practice: And I will” 
venture to add, that if you liſten with the fame At- 
tention you have hitherto done, you will find no Dif- 
hculty in this Part of the Taſk, 

Diſcipulus. You may depen] upon it, Sir: no- 
thing, in my Power ſhall be wanting, Indeed it would 
be very ungrateful, if I did not ſet the higheſt Value: 
on your Inilructions, as I have already profited by. 
them in ſo remarkable a Manner. 

Philo. It gives me the higheſt Pleaſure to find you 
are ſo fond of your Learning: I with all Youths 
would imitate your Example; they would never then 
think their Taſks urkſome, nor the Pains-they took in 
underſtanding their Letlons ſpent in vain. But leav-. 
ing theſe Reflections, we will proceed to ſhew the heit:- 
Methods of putting in practice the foregoing Rules cf. 
Superficial Menſuration, 


CHAF:;. I. 


Of the Art of MrasuninG LAND; generally called 
SURVEYING of LAND. 


5 URVEYING, or the Art of Meaſuring Land, in- 
i) plics the Act of taking the Dimentons of any 
Field, Parcel, or Tract of Land, laying down the 
ſame in a Map or Draught, caſtins up the Con- 
tent, by the Methols already delivered for the len- 

ſuration of Superficics. | 
As this Art is of the utmoſt importancet B. 
ners and Occupiers of Lund, I thall engeavour ton g- 
L Pian! 
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plain it in the caſieſt and moſt intelligent Manner; 
and ſhew how any Field, of whatever Figure it le, 
may be meatured, protrzéted, and caſt up, with the 
help of Chains, Compaſſes and Scales: And aftcr- 
wards endeavour, in the moſt caſy and conciſe Man. 
ner, to ſhew the Uſe of the plain Table and other In- 
ſtruments uſed in Surveying, 


. 


Of Surviving Ly the CHAIN, COMPASSES, aud 


SCALES only. 


This Metliod of meaſuring Land is generally uſcd 
where the Quantity is inal, as that of one, two or 
thice Fields; and ther fre often called for: As the 
Farmer frequent'y agrees with Reapers and Mow.r., 
to reap or mow his Cori at a certain Price, for cc 
Acre, But before we procced to explain this Method 
of Surveying, it will be proper to deſcribe the ne— 
ceſſury Inſtruments. 


Concerning CHAINS, COMPASSES, and SCALES. 


I. Amoneſt the many forts of Chains uſed for Ha- 
ſuring Land, three are chieſly eſteemed, and Which 
bear the Names of their Inventors, Rathbone, Gun— 
ter, and Wing; all of them ingenioufly divided, 
and ufeful in their Kind; but the Deſcription of one 
being ſufhcicnt for our purpoſe, we ſhall ac!citbe thut 
invented by ir. Counter, as being moſt in uſe, and 
caly to be procured. 

Fax Cain contains in Length, four Statute-po'es 

> Er _ ”, oe 
or Percics, each Perch containing 16 Feet and a Halt, 
or Wards wand a half; ſo that the whole Chain is G6 
Feet, or 22 Yards long. 

This Chain is divided into 100 ecual Parts, r 
Links, venerecof 25 are a juſt Pole or Perch ;-amb tor 
read counting, there js wunlly 3 remarxable Diit ne- 
tion by ſome Pete or large Ring at the End of cvery 


25 Liats, but cp-cily at the preciſe Middle of the 


Chain, wnich fould differ from the Kelt in Croats 
ele 
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veſs and conſpicuouſneſs. Alſo at the End of every 
tenth Link, it is utual to hang a ſmall Curtain-ring; 
and if there be at every hve Links end a Picce of 
Wire, made like the Bow of a Link, with a tmall 
Shank, an Inch or leſs long, or ſome ſuch Diſtinc- 
ton, it will be {6]I better. 

When you are to Mealure any Line by this Chain, 
vou need regard no other Denomination th in Chains 
and Links, tet down with a Dot of your Pen betywint 
them, For Example, If you found the Side of a 
Cloſe to be 6 chains and 35 Links long, it is thus to 
be put down, 6. 35. | 

But if the Links be under 10, a Cypher muſt Le 
prefixed ; fo 7 Chains 9 Links muit be thus ex- 
preſied 7. 09. 

[. In the uſing of this, or indeed any other Chain, 
care muſt be taken both to go {irait, and to keep a 
true Account; for Which purpoſe it is neceffary, that 
the Perſon who goes before ſnould carry = Bundle of 
Rods, to {tick down one at the End of the Chain, 
having firtt ſtretched it well; and that nie was follows, 
ſhould gather up the Rus; keep the Account exact, 
and allo, at cvery remove, obſerve whether the Leader 
13 directly between his Lys and the Angle, or any 
other Mark, towards which he is meaſuring. 

II. Compaſſes are fo well known, that it is need- 


es to give any other Deſcription of them; except, 


tint they ſhould be made of Beate, with Steel Points, 
nul and neatly wrought, q or 19 Inches long, from 
tir Joint to the Points, turning fo truly upon the 
Kiver, that they may be cafily opened, aud yet ſand 
lo iumly, that an Arch or Circle may be, without 
their thrnking, det eribed upon a large Radius, 


III. Scales are certain Lines divided into equal 
Parts, upon Plates or broad Rules of Braſs or Px, and 
they are of two Sort, f/, Plain, ſeczud, Diagonal. 

1. Plain Scales are made up of two mall 
Lines, parallel to one another, at a little Diſtance, 
aud theſe are divided into large coun Parts, which 
lemfy Pens,” are noted 10, 20, 30, 40, 50, &c. ac- 
coding to the length of the Lincs. 


—— AW cows . - 
” —•— 
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They may be of any convenient length; but theſe 
large Diviſions are ſeldom more than pet Peg or leis 
than third Parts of an Inch. 

Again one of the large Diviſions is ſub-divid di in- 
to Ten equal Parts by hort Lines, whercof that in 
the Liddi, ſtanding for Five, is longer than the FER, 

According to the Numbers of” theſe 
little Parts contained in an Inch, it is 2 
ramed,:: A Scale of 16, 11, 12, 16, 20; | 
24, 30, Ke. in an Inch. The NN 
N marked A, is of 10 in an Inch, ſ. 

ted at the Top, as is uſual upon Bar 
Kut es, and Indices of plain Tables. The 
Line marked 0 ſcparates Units and „ 1 
end; Units bring taken upward from * 

that Line, and Jens downward, but mixt | 
Numbers both VV avs. | 
EXAMPLE. | 
Seven is the Extentof the Compat'es up- | 
Ci: thi Henle A, freun the Line (3 #to .; | 
th: the leine fon: arked 1 

8 FT: 154 neuen * 178 1 
3 line K rt cem the Line ö 
of, E C12C- O88 & £2.05 IL . 

T hed plain Scales, eſyecially the ſmaller 
Sorts ct them, "rk as 2.4, Of < 2 in an 
Inch, are very Proper for drawing Figures 


upon Paper, Where the Numbers r. 1 


ente by. the Lines arc not above ic o, 
for then every ID ion may Ge counted as 25 
it is upan tne Scale, or abore upon a 
longe T Scule, 

Alf), In the Surveying of Foreſto, 
Chaſcs, and ex tenſive Co mmonss . here 
the Lines arc vaitly long, aud the Alle 
of a few j.ines is not conticeraitle, they 
nay be cours nicntly uſed, accounting the 36 
ens and Units, to ſionify ſo many whole U 
Chains, and! o eſtig. ating the Part: of a (l ain v.th the 
Compafles „uon the fmall Diviſions. But it „on 0 he 


much better for ordinary Mcafurine; ifticg ud 151. 


1 
| * 
| 
; 


»h 


— — 4 
— — — — — — 


ions of the Scale were each two Inches, for hen e 


RG: 


— 3 1 "IP 


LE — . * 


27 


* 
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ſmaller Diviſcons being of 5 in an Inch, woul be 
ſo large as to be ſub— divided into 5 each, which re- 
preients 2 20 Links 3 and th: n the Ha It of he Of 
thoſe leſſer Divitions, ſignifying to Links, and the 
(J1arter Js it is rendered cu! * for the mot conmmon 
Capacity, to come very near the Truth by Etimation. 


2, The Diagonal Scale is 
ſo well known to every 


7 
Mathem. tical Inſtrument- Il 


=> 
2 


! — — 8. 


tom Ho 


B 
34407 708 NN 


Maker, fo eaſy to be procur- 
ed, and every Way ſo fitted 
9 Gunter's Chain, that w 
emnot but highly recom- 
mend it to every & / Surveyor. R 
[t 1s made, as appears by 
the Figure in the Mar- | 
gin, upon 11 parallel Cqui- 
dikint Lines, ſo as to ine 
| 


ö 
'S 


1 
— — — 1＋ 
—— | - 
p 
—— 
— 
. 
f 
A EY 


_ — 


7 9 
| * tt 0 C. 


ry 


Clile 19 cquat Spaces, Which 
are ali cut at right Angle 
v7 tranſverſe Lines, 4.814 
ing them all into 4 cqual | 
Parts. | 
One of thoſe tranſverſe | 

1 
| 


ee netbook 
* 7 


Lines, viz. PR were it 
toucheth the frit and lait 
Lines, feparates between the 
Hand: eds „or whole Chains, | 
and the Tens, repreſeating Pr 
19 Links a Piece, the Chains | 
being numbered er wards 
on the left Hand FOR * 
onl/ to 3, but on the Inſttu— 
ment itſelf, they may go on 
0 9 or 10; but tte Lens u b- 
War ais from Ata 19. 
From the Points of Diriſin into Un; won. the 
hit 17 20 h2g.nnn ut h. to me like Points beein- 
ning it R in the fat Line, are 9 DD renal Lin:s 
dwen, "het lr! 't begi!1; ing at P ), 40% 1lirts at th hr t 
Divifion above R. 8 AG econ. beg: nning at the fir if 
LIV. 


—ͤ——ũ— —Ä——— —— — — 


— 
—— —— _ 
— = — 
—U— — —— — 


— 

— 
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1 
* 
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Diviſion above P, and ending at the ſecond abe Nu 
In a Word, they are all drawn from one Diviſion , ie 
from P, to one more from R; by which mean: «.,, ME lon: 
Diagonal, by that Time it hath paſſed from th- {+ it 
Linc to the <leventh, is a whole tenth Part of ;, Wider 
Inch, which aniwers to ten Links of the Chain, MF j1;; 
thc: Ciftant from the Line P R, than at the Pointe. 
on the fuſt Line whence it was drawn. 7 
Every one of thoſe Diagonals is divided into Ta Gm 
equal Parts, by the long parallel Lines rums. = 
through the Whole of the Scale, and numbered IG 
the i ep trom1tog., Whereby it is evident, that tl; nt 
Interſection of any of the g parallel Lines that ue u 
numbered at the Head with any Diagonal, wil! be f 
farther diſtant from the Line P R, than the Intenge— 8 
tion of the Line next before it, with the ſame Diggo— The 
nal by z of 30; that is, by e, which anſwers tor * 
ſingle Link of vour Chain, 
From what hath been ſaid, and the Inſpection ef : 
the Figure, theſe Things plainly follow ; which, + a! 


ent. 


wony charijr{tances,wikelpyoutounderſtand iti. Nerf 
The Dittance from P R, to the ſecond Divitiou be cha 
Jow it, anfwercth to two Chains. 1 
Thu Diſtance from P R, to the eighth Divition vp- * 
wird, being taken, with Compaſſes, upon the fut r, 
ILinc of the 11 from P to 8, antwereth to & Link. how 
Controucitly, the Katint of the Compaſics ſem Cyp 
the ſecond gin d Nivition below P, to the cighth vt 25 
the lesions upward, is proportionable to 2 Clu WH,:. 
$0] Wks; | ; nen 
The Litance from PR to the firſt Diagonal berg 4 
tauben vpor the parallel Line, noted with gabovt,, h He 
ſwers to g Links: W lei obſerve, that the Hrft Ih. nd 
gonal is not that which is noted with 1, but that these 
winch is Crawa rom the Toint P. "i 
Ihe Diſtance upon the ſame Jiine, frem PR to the multi 
Pig al that is marked with 7, is cual to 70 L.ipls, Hand 
I ke extent of the Con paſier from the Pettuwn © 6 
the Vis ure upon the fame Line to the fame Dinge Hind 
antwen to 3 Chains 79 Links. e 


in {! ort, the Chains may, be meaſured upon; n 

| 11 X I, 8911 
Linc} R, to the given Diviſion noted yoith then 
Nun. der 


OF n , $5 
Number, Decads alone, or Chains and Decads upon 
| Ne firſt Line where the Diagonals begin, Links as 
Wc Decads with Links and Chains, and Decad- 
| Lich Links always upon thet Line, where the Num- 
der of the odd Links ſtands at the Head of the Scale. 


Has te caſt up the Content of a Figure, the Lines being 
given in Chains and Links. 


Having deſcribed theſe plain Inſtruments, and in 

be meaſure ſhewed the Uſe of them in general, it 
1 WW; icry proper in the next Place, to teach their joint 

re ſin Meaſuring and Protracting; but becauſe J 
„ WW would have you and every young Surveyor, before 
lte him into the Field, able to perform the Work 
be entire, 1 intend to ſhew : 


» 
a\, 


be- 1. How he ought to make his Computations. 2. 
n= The Grounds, or Principles that will juſtify him in 
04 io doing. ; 
For the firſt, the following Rules arc neceſſary, 

| (0 1. Put down your length and breadth of Squares 
» Wd Oblongs, and your Baſcs and half Perpendiculars 
' Wet Triangles, directly under one another, expre ſſed by 
be- WW Chains and Links, with a Dot betwixt, as we have 


before obſerved. t 
2. If the odd Links are under Ten, put a Cypher 
uſt bore the numeral Figure expreſſing them; and if 
. tte be no odd Links, but all even Chains, put two 

n WC piers after the Dot. 

1 3. Multiply length by breadth, and Baſe by the 
> Wh Perpenckcular, according to the Rules already 
gen for finding the Content of Figures. 

4. From their Product cut off hve Figures, account- 
iy Cyphers alſo for tuch, reckoned from the right 
Hand backward, with a Daſh of your Pen, fo ſhall 
taeſe to the left Hand ſignify Acres. 

5. If thoſe 5 Figures cut off were not all Cyphers, 
multipl, them by 4, and cutting off 5 towards the right 
Hand again, the reſt will be Koods, or 3 

6 If amongſt theſe 95 Figures towards the right 
Hind, that were cut off at the ſecond Multiplication, 
ire be any Figures 3 Cyphers, multiply all 

the 
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the 5 by forty, and cutting off 5 aun by a Daſh « 
your Pen, thoſe on the ſefe and ſignify Square 
Perches, Poles, or Roods. | 

This will be more ſully explained by the followi,, i |! 
Examples, de 


QuESTION I. 


What is the Content of a Square, whoſe Sides ar 
every one of them 7 Chains, 25 Links ? 
Length 7. 25. 
Breadth 7. 25. 


3625 
1450 
a ee 
525625 
4 


— — _— 


10250 . 
2 | ler 
1ſooooο 1 

Axsw. Five Acres, 1 Rood, and 1 Perch, as ap- 
pears by the above Operation. 


QuEsTION II. 


In a long Square, whoſe length is 14 Chains, and 
the breadth 6 Chains 5 Links, what is contained? 
Length 14.c0 
Breadth 6.05 
7000 
84000 
$14.7 000 
4 
1 83000 
„ 
35 οοο 
ANsw. Eight Acres, 1 Rood, and 35 Perches, a 
the Work makes it evident, 
QUEST, 
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[Uare, QuEesT1oON III. 


Wins Ina Triangle, whoſe Baſe is 3 Chains, and Halt 
me Perpendicitlar 98 Links, what is the Content? 
The Baſe 3.00 
Half Pepend. o 98 


8 ate 2200 


127400 
4 
1.17000 
40 


"wt 


7, 10409 
Axsw. No Acres, 1 Root, 7 Perches, 
There are other Ways of Computation by Sel: +, 
Tabl's, &c. as will appear by the following Ob. 
Iervations, 
1. It is ident, that by this Method of Mulch: 
25 cation, the Product is ſquare Links for every Cn 
being 100 Links, the multiplying 7.25 by 7.25, Or 7 2+ 
by 725 is tne ſume with or without Dots; for the Jo: 
ligniiy fomething as to Concsptions, but nothing . 
Operation. The Product therefore of the firſt Z. u- 
ample was really 525025 Links. | 
2. Every Chain being 4 Perches long, it foll ws, 
that 5 Chains, or 20 Perches in length, and 2 Chaine, 
vr 8 Perches in breadth, make an Acre, or 100 {quarc 
| Perches; for 20 being multiplied by 8, gives 1609. 

3. From hence it plainly follows, that there are ex- 
actiy 100000 {quare Links in an Acre; tor 5 Chains 
multiplied by 2, is the ſame with 500 Links by 2co, 
which makes 100000. And it is an old but plain 
Rule, that when the Divitor conſiſts of 1 and Cy- 
phers, as 10, 120, looo, 10000, 100000. &c. cut 
oft tom the right Hand ſo many Figures of the Di- 

„ A vidend as the Divitor hath Cyphers, account!!1g them 
the Remainder ; ſo will the reſt on the left Side be the 

EST, (uuotient, It is evident then, that 525925 ſquare 
Lung, make 5 Acres, 3 25025 ſquare Links or; 

2 TER 


— — — d= Lb em net + 
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Thus, as far as relates to Acres, we have mad n 
plain to every Capacity, that the Rules for Compute 
tion are good. We ſhall next proceed to Ronds and 
Perches, though it might be ſufficient to men the 
that known Rule in Decimal Arichmetick, multi. 
ing Decimal Fractions by known Parts, gives that 
known Parts in Integers, due regard being had tothe 
Separation, we all proceed thus: If 25025 ſquare 
Links, which remain above an Acre, contain any 
Quarter or Quarters of en Acre, then, if they he 
multiplied by 4, and divided by 100000, that is 5 cut 
off from the Product, they will contain fo many Acres 
as now they do Quarters, or Roods, for any Number 
of Quarters multiplied by 4, will of courſe produce 
the ite Number of Unijtes or Integers; the Divi 
cn 0:)vrieduces them into the right Denomination, 
Now, 2502 5 being multiplied by 4, and 5 Figures hr. 
ag cut off from the Product, the reſult is, 1102509, 
mat is an Acre and above; which ſhews it was above 
a Quarter before it was multiphed by 4. 

And to fud how much, that is, how mony fquare 
Perches are contained in this laſt Remainder, you nut 
ecnſder thts 2500, not as ſquare Links »«man- 
ing above the Rood or Quarter, but as 4 Parts or 
Quarters of ſquare Links, or which is the ſame, 
as the true Number of ſquare Links, multiplicd by 
4, and conſequently being multiplied by 4, the 
tourth Part of the ſquare Perches in an Acre, it muſt 
as often contain 100000 ſquare Links, or an Acre, 5 
the Quarter of this Number 2500, viz. 625 ſignity— 
ing ſquare Links, containing ſquare Perches; or 
oc divided by 160, the 8 of Perches in 
an Acre, gives 6.5, anſwering to 1 Perch, and 2509 
multiplied by 40, gives 10cooo, or 1 Acre, the 5 Cy- 
phers being cut oft, 


2500 ico 100 ooohes 
40 99 
1]. 07500 400 
325 
300 
£00 Ileus 


— — — — 
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Hiw to meaſure a Cliſe, or Parcel af Land, and to 
protract it, and give up the Content. | 

All Cloſes, or Parcels of Land, are either ſuch as 
need not be plotted for finding their true Meaſure, 
hut the Chain alone does the Work; or luch as can- 
not be convemiently meaſured without Plotting or 
Protraction. | 

Of the firſt Sort are the Square and long Square, 
known before hand to be tuch, or found ſo to be by 
uch Inſtruments as are not yet deſcrihed, or by mea- 
ſuring all the Sides and Diagonzis. I hele Squares 
and Parallelograms need no prottasting; tor you need 
only multiply the Chains and Links of the breadth, 
and proceed as in the frit and tceond Eximpies ; 
but all others, whether Triangles or T riangulate, 
ate to be protracted, We thall give Examples there- 
fore in the 3 Sorts of Figures, 1 riungulac, Qua- 
drangular, and Multangular. 

But before we procecd to particular Inſtances, let 
the young Practitioner remember, 

1. To begin at ſome particular Angle of the Field, 
where there is a Houſe, Gate, Stile, Well, or other 
Mark; and if there be none, then to dig up a Clod, 
and drive down a Stake, or at leaft obſerve, whether 
it is ſituated in the Eaſt, Weſt, North, or Svath 
Corner of the Ficld, and on your Paper mars it with 
tie Letter A, or any other. 

2. To go parallel to the Side of the Tield, if you 
are not obitructed by Fits, Butlics, &c. and if you 
are to allow for it; accultoming youricit to go con- 
ſtantly with the ſame Hand towards the *Hedges, 
Walls, or Pales ; and when you go contrary to your 
ulual Cuſtom, note it cn your Paper, by ſome Mark 
en to yourl-if, 

2. To tet down the Chains and Links of every 
Lide as you meaſure, and not truſt your Memory; 
or which Purpoſe, a black Lead Pen will be very 
per. 

4. Lo take care if you have more Scales than one 
up01 your Rule, that you do not contound yourfelt 


42 by 
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by taking Lines off of ſeveral Scales, or meaſurine 
Perpendiculars upon wrong ones ; for every Line g 
the ſame Figure muſt be made by the ſame Scale, and 
the Perpendiculars meaſured by it, 

5. Jo make Uſe of a Scale of larger Diviſion; 
when you meaſure ſmall Cloſes, and of ſmall; 
when you mcaſure great ones. 

6. Jo make your Lines and Points where Anole; 
meet, ſmall, pure, and neat. 

7. Jo ſct on your Chains and Links at twice, when 
any Line is too long for your Scale. 

Theſe Thin ein premiſed, proceed thus: 

I. Suppoſe a Triangular Field is to be mcaſur. 
ed w:th the 
Chan: be- 
gin at the 

aſtern An- 
le A, and 
nd the Sides 
in their Or- 
der and Ma- 
ſure * ” ſe- 
verally thus; gp — — —, 
2.20, 3-455 - Ak» 07 ; 


F B.- 


4.07. | 
Niaking Uſe of the leſs Diagonal Scale, because 


the other would make the Figure too large, other 
wiſe it were more proper for ſo ſmall a Cloſe; with 
our Compaſſes take off the Scale 4 Chains and 7 
Links, and ſetting them from A to C, draw tha: 
Line for the Baſe, as being the longeſt of the thre; 
then take 2 Chains 29 Links off the ſame Scale, and 
jet them in the caſtern Point A, and turning the loot 
Foot of the Compaſſes above the Line at C, deſcribe 
at that Diſtance 2.29, the Arch EE. 
Next taking with your Compaſſes upon the ſame 
Scale, thejextent of 3 Chains 45 Links, place one 


Foot in the Point C, and with the other make the 


Arch FF, interſecting the former in the Point s; 


and Drawing the Lines AB, and BC, the Irlande 


ABC is the Plot of the Triangular Field meaJure: x 
2 It 


FW 


A 


auſe 
her- 
With 
d. 7 
that 
ee, 
and 
O0te 
ribe 


ame 
one 


the 


or MEASURING Gr 


But before you can give up the Content, you muſt 
find the length of the Pornendicular. which is done 
by ſetting one Foot of the Compaſles in B, and ex- 
tending the other to the Baſe AC, ſo as to touch, 
without paſſing over it, for then the length of the 
Perpendicular is between the Points of the Compaſſes, 
and being applied to the Points of the fame Scale, by 
which the Triangle AB C was made, it appears to 
be 1 Chain 42 Links. With the Half whereot mul- 
tiply 4.07, the length of the Baſe, the Content ap- 
pears to be no Acres, 1 Rood, 6 Perches, 
T ne Baſe 4.07 
Half Perpend. o. 71 
407 
2849 
28897 
A 
115588 
_ \ 5-28 
6 23520 

II. Suppoſe you were to Mc ſure a Quadrangulat, 
or Four-cornered Field, begin, as before, at fome re- 
markable Angle, and going round the Cloſe { 14] the 
Sides to be 9.04, 6.72, 8.46, 7.28, and the {::.yoal 
irom that remarkable Angle to the oppoſite Angle to 
be 10.02 ; we begin to Protract it thus: 

Huiving by the help of 
vour Scale and Compaſles 
drawn the Diagonal 10,02, 
irom the remarkable Angle 
A to ©, the oppohte Angle, 
make a Triangle of it, and 
tne firſt and ſecond Sides 
4.04 and 6.72, and another 
iter the ſme Method of 
that Diagonal, and the third 
and fourth Sides 8.46 and 
7.28, ſo you. have the Tra- 
lum AB CD, 
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Then by the help of your Scale and Compaſi:, 


you will find the Perpendicular of the Triangle AB( 
to be 6.02, and of the other, viz, CDA 6.01, Which 
added, are 12.03, whereof the Half Sum is 6.01; 
by which, multiplying the Baſe 10.02, the Content 
of the Field will be 6 Acres, no Roods, 3 Perches, 
The Baſe 10,02 
The Perpend. 6.01 


1002 
(0120 
6 02202 
— . 
[08808 
40 
236% 

Before we proceed any farther, it is neceſſary to 
obſerve, 

1. Any Quadrangular Cloſe, or Parcel of Ground 
whatſoever, having right Lines, may be thus mea 
ſured, protracted, and computed. 

2. The odd Meaſure above Perches, is not valui- 
ble here, nor in the former Computations, being d- 
ways under a ſquare Perch; but in Multangulars, 
where there are many Remainders, they mult be ſum— 
med up, and the Perches contained in them added to 
the Content before found. 

3. This, and the following Figures, are made, 


that they might not be too large, by a Scale of 400 in 


an Inch, that is, by the leſter Diagonal Scale, cach 
Chain and Link being counted two, 


III. It 


y to 


und 


Ca- 


ua- 

al- 
aſs, 
m- 
to 
de, 
in 
ich 


It 


| coing round the 


| Sides will be 3.11, 
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I., H. de 
ultangular Fi- 
zure in the Mar- 
ein, be conceiy- 
ed to repreſent a 
Cloe of ſeven 
Sides, which is to 
be meuſured, be- 
cinat the remark- 
able Angle A, and 


Cloſe, find the 


2.40, 2-47» 1.7, 4.11, 2:20, 4.37. : 
Then Meakite the four Diagonale, BD, DF, 


FB, and BG, in the Order you will find them to be 


3.45, 4.07, 4.13, and 4.36, which is as ſhort a Way 
as can be taken to prevent unneceflary Walks. 

But when you come to Protract by the help of your 
Scale and Compaſles, firſt make the Triangle BCD 
of the firſt Diagonal, and the ſecond and third Sides, 
Then the Triangle D EF upon the fecond Diagonal, 
and fourth and fifth Sides; and upon the ſame Dia- 


| gonal, as a common Baſe, the Triangle BD F of the 


hrit, ſecond, and third Diagonals. 
Next of the fame third Diagonal, together with 


the fourth and ſixth Sides, make the I'riangle BFG, 


and upon the fourth Diagonal, as upon a common 


| Baſe with the firſt and laſt Sides, the Triangle ABG. 


So is the whole Cloſe plotted, 

And now it ſtands viſibly reduced into two T rape- 
zas ABF Gand BDE, together with the Triangle 
BCD, which we ſhall not now caſt up, having al- 
ready frequently ſhewn the Method of doing it. 

But it mult be acknowledged that this Method of 
putting Parcels of Land, that have many Angles, 
requires not only more Care and Pains, but better 
Skill and Memory, than to draw Diagonals upon 
Paper, when the Plot is already taken by the plain 
Table, or other ſtanding Inſtrument, We ſhall 
therefore, to aſſiſt our young Practitioner, advertiſe of 
two Ways to prevent his being liable to any Miſtake. 
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One, is to divide the Multangular Field into tue 
or more Parts, as the laſt might have been by the 
Diagonal BI; then might each Part have been mea. 
ſured ſcverally, as if they had been ſeparated by 
Pale, or were the Property of different Men, parted 
by a Boundary, 

The other 1s to draw a rude Draught of the Figure 
of the Lam you intend to Meaſure, not only as to 
the Sides, but alto neceſſary Diagonals. "Then mca- 
ſuring the Lines upon the Ground, correſpondent to 
thoſe on the Paper, ſet the Lines as you Meaſure 
them upon the Lincs of the Draught, as if it were 
the true one, and when you have finiſhed the Mea- 
ſuring, Protract it truly. 


Concerning the Meaſuring of Circles, and their Parts, 


It is very rare, if a Land-Meter ever has occaſion 
to meaſure any Field, or Parcel of Land, that will 
prove either Circle, Semi-Circle, Quadrant, or Scc- 
tor. Sometimes, indeed, there will be a little Crook 
in an old Hedge bowing like an Arch; tho' I have 
never ſeen any offer to Meaſure it as a Segment, but 
always take it as an Angle, or Angles. 

But that which 


moit frequently oo - 0 
curs in Menſuration, . 
though ſeldom much Fg 


regarded,except where 

a minute exactneſs is 

required, 15 that par- ; 0 

ticular Sort of Seg— F * 

1 2 wa call 5 E. . 

a Sector, leis than a 2 ge nmm—_— 

Semi-Circle, ſuch as 5 . | 3 1 

this Figure ABC. I 

And to find the Con- : 3 

tent of it, the Center of the Circle, whereof this is a 

Sector, muſt be firſt found, as here at O, from 

which Lines drawn to A and B, make up the Sccivr 

AOBC; which being meaſured according to the Jail 
ule, 
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Rule, and from the Content thereof, the Content of 
the Triangle A OB lubitracted, the Difference or Re- 


due is the Content of the Sector ABC. 


t two Queitions may be here demanded. 

* — — the Center be found ? 2. How may 
ſuch a Portion cf Land be truly protracted and com- 

ed ? 

Po the firſt we anſwer, That the moſt exact and 
artificial Way is, by making a Mark any where in the 
_ As for EXAMPLE, 

At the Point C, and then, by a Problem known 
not only to every Surveyor, but to ordinary Carpen- 
ters and Joiners, for finding the Center of a Circle, 
whoſe Circumference will paſs through three given 
Points that are not in a right Line, as ACB, to find 
the Center O. But if you know not how to do it, 
croſs the Line A B in the Middle as it is here done 
by the Perpendicular O C; fo you may by a few 
Trials find both the due Extent of your Compatlles, 
and the Point in your Perpendicular, that will fit 
your Purpoſe near enough ; for if a ſmall Error be 
committed in making up the Sector, the moſt of it 
goes off again in the Subtraction of the Triangle. 

II. For the latter you may take this ready Courſe ; 


Meaſure the length of both your Lines, the Chord 


and the Arch, and their Diſtance at the Middle of 
them both, then when you come to protract, fir{t 
take the length of your right Line from the Scale, 
and havin aid it down, croſs it in the Middle 
at right Angles with a dry Line, as in the laſt 
Figure, ſo ſhall it interſect the Line AB in the Point 
E; then from the ſame Scale, take the meaſured 
Diſtance between the 2 Lines in the Middle, and ſet it 
off upon that dry Line from the Interſection A, to the 
Point C. Then by Trials, find a due Place in the 
dry Line OEC, and ſuch a Diſtance with your Com- 
paties, that the one Foot reſting in that Line, the 
other may deſcribe the Arch ABC, and the Scctor 
!* protracted, 


Concerning 


65 THE WHOLE ART 


Concerning Cuſtomary Meaſure, and how it may bo ye. 
duced to Statute Meaſure ; et e contra, either J U. 
Rule of Three, er a more compendicus Way, by Ma. 
tiplication only. 


Though the Statute-Perch, or Pole, is 16 Feet and 
Half, and no more, yet there are Poles of large 
Meature uſed in many Places, as of 18, 20, 21, 24, 
and 28 Feet, nay, in ſome 22 and Half. It were 
therefore very convenient, that our young Surveyor 
were furniſhed with a Chain, fitted to the cuſlomary 
Meaſure of the Country where he lives. But he- 
cauſe theſe arc too large and cumberſome for imal! 
Cloſes, it is very convenient, inſtead of one Chain af 
100 Links, to make two of 2 Poles a piece, cach 
Pole divided into 25 Links, as that of 1co is; which 
two Halt Chains may, in the Meaſuring large Ficld, 
be tied together by the Loops with Pack-thread, «: 
joined by a buttoning Key-ring for more ſpeeuy Dil- 
patch; but in ſmaller, we may uſe the Half Chain «t 
o Links, only taking Care, that we count not [alt 
-hains for Whole ones. 

And in theſe Caſes where the Poles are large, and 
the Cloſes ſmall, it were {till more convenient if you 
had a Chain of two Poles only, divided into 17 
Links. But be ſure to remember, when five Figures 
are cut off in the {rſt Multiplication, that the Cou— 
tent is only Roods, and Parts of a Rood. 

We have alrcady obſerved, that the length ot the 
Pole is different in different Parts of the Kingdom; 
but there is no Occaſion for having Chains with 
various Sorts of Links; ſince it is very eaſy to reduce 
Statute Meaſure into Cuſtomary ; and conſequently, 
Gunter's Chain will be ſufficient in —4 Pare of 
England, | 

In order to this, it muſt be remembered, that Acres 
are in Proportion to one another, as the Square ct 
their Polcs; and therefore, if you multiply 33, the 


Number of Half Feet in the Statute-Pole, by itſelt, 


which gives 1089, and alſo multiply the Number 6 
Lai 


or MEASURING. 67 


| Half Feet contained in a Pole of that Meaſure you 
> would reduce into; in the ſame manner you may, by 
E the Rule of Three reverſe, obtain your defire, mak- 
ine for that Purpoſe 4089, the 

* Cratute Meaſure the ſecond, and the ſquared HC 


rſt Number, the 


Feet of the Pole given the third. As for Example: 
Suppoſe of a Cloſe meaſured by the Statute Pole, th. 
length and breadth, and their Product as are re- 


' pretented in the Margin. And 


t is deſired that the Content may #33 7] 

be caſt up according to the large 3 

Cheſhire Meaſure of 8 Yards, or 933 

24 Feet to the Pole or Rood. 1560 

Then before you cut off any Fi- £521 

bares, Cont: der that in the Statute 72693 Product. 
} FE * ! 

Pale 4. 33 Halt Feet, and the 

Cheſtuire Pole 48; multiply therefore 33 by 33, and 

48 by 48, and you will have 1089 and 2304, Which, 

together with the ſaid Product, my be thus placed ; 

22g : 672693: : : 2304, and fo multipling 072093 by 

18%, and dividing their Product, being 732502677, 

t 2304, the Quotient is 317952; from which, if 5 

[i:ures towards the right Hand be cut off, the Con- 

tent, by this Cuſtomary Meaſure of 24 Feet to the 

Pyle, will be 3 Acres, no Roods, 28 Perches, as ap- 

bears below: 


3.17952 
4 


7 1808 
DRY. 


2872320 | | 
But if the Lines on the Land had been meaſured 


| according to that Cuſtom of 24 Feet to the Pole, and 


mne Content muſt have been found according to the 
Statute Meaſure, then we muſt haye multiplied the 
Product by 2304, and have divided that latter Pro- 
duct by 1089. And in the ſame Method you may 
proceed in all, or any of the reſt, But though this 
Way is very exact, plain, and comprehenſive, ſuit- 
ing all the Cuſtomary Meaſures betore mentioned, 

M without 


| 
'F 
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w.thout Fractions ; it is certainly ſomewhat ted; 
except the Practitioner knows how to relieve him 
by a large Lable of Logarithms, which we en; 
here treat of, I hereivore, to contract the Work ;- 
jome Degree, take Notice, that all the cuſton-. 
Poles bein mention „ (cept thoſe of 20 wm ; 
Fect, which are rarely uſed, they-are each capable, 
being divided into Half Yards: And therclorc, 
inſtead of ſquaring the Half Fect, you ſquate i; 
Half Yards of both Poles, and work with th; 
gu will attain the fame end without any mates! 


):fiezence, the tmall Diverſity that there is, bc 1 
generally in the uſcleſs Remainders, not in the las ( 
attecting the deſired Quotient, that gives the Anſyc 8 
near enough for Uſe. s 

As for EXAMPLE, - 
If we had ſquared 31, the Number of Half Y::r6% | 
zn the Statute Pole, which would make ( 
121, and alſo 16, the Number of Half 1 | 
Yards in the Cheſhire Pole, which would 1. 
make 255, and then multiplied the firſt II 

Product 672693 by 121, the ſecond Pro- ů 11 | 
duct would have been 81810853, which 121 f 
being divided by 256, the Queticnt would 1% | 
have bcen, as before, 317952. And this = 
Way is, in a Manner, co-incident with —-— 

Mr. Holwell's firſt Method. 425 


Fake Notice alſo, that whether you uſe _1” 
either of theſc, or tne following Methods, 25» 
ou need not reduce the articular Squares, | 
Friangles, or Trapezias* ſeverally; but ſum up #! 
their Products together, and then reduce all 4 
once. | 
But if you would reduce Statute Meaſure inte 
Cuſtomary, by Multiplication only, obſerve the fol- 
Jeweing Table: 
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4027 ) X 7 
The Content Cs 63062 / Gives the Na o / 


lg val Fe 61-34% Content 211 Ebert 
i 1.3777 „„ ; 
lied by 47225 \ Pole of 21 d 

A 34,35 (_ :8 


The Uſe of this TARnL E. 

hen you have multiplied Lengths by Breadths, 
ot Bafes by Half Perpendiculare, mult pry theie Pros 
ducts by the Dec: * Frastions, anſwerin to the 
Cult mary Nicatiure, into which you would reduce 
Statute Mieuſure, and lrom tnat latter Product, ft 
cut f f1v Places tov. ards the rigzlit Hand, as not to 
be regarded, being 2 Late of a tguare OS, then 
cutting off 5 mc ic, al d pro ces d! 1 oe [1 Lip b —5 
and then by 40, You W ill have tuc Content dy tna 
Cuſtomary Ace Fre, 


EXAMPLE, 

Luppoſe the length of a Cloſe, meaſured by _ - 
ten + Chun, and multiplied by the Breath, mcaiurcd 
alſo by the ſame, produced 652693 ſquare Links; 41201 
it 15 b. that the Comment nu be given in 
Ch fire Ie. urge 24 foct 8a the Po 5 


*＋ & 3 -4 _ 

_ muſt m ault; b. 1 67 2508 I * 47235. 4.1 RES 
Decimal Frachuns 2A1WeE 7.5 0 24 . 

of ot, An! 1 tr. 51 th At Þ rodus being 7479 
27 48340 „I, Cut oft and C: alt away 3 0 


Unces, and the? reſt being 31785» are 23,16 0 


in the uſual Way eatty reducible into 

Acres, no Roods o an! 23 Perches, as above ap- 
bears -grecable to what it amounted to in the former 
Karl 

4 Od .* 


zut if you m' 'aſured by a Chain of Cuſtomary 
Poles, and detire to know what the Content 18 


A Meature, the tollowing Table muſt be 
uſed ; 


M 2 The 


— — ——— ——ä——ĩ— — —— _— 


— — 
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1.19008 
235 Being N1.46923 _ Gives 18 
mul- . 61983 Conten: by 


0 
1 „ 21 
n tipli- JI. 85950 the Statute 
| 24 ed by / 2.11570 \ Pole, 
1 


EY un lerſtand which, obſerve this EXAMPLE, 


; poſe, the length and breadth of a long Squire, 


E 5 meafir ed by a Chain of 24 Feet to the Pu) 
aid mV! !tipicd & octher, make their 


Produ 31752, let this be mu'tiplied 6172691. 
by 2.11575, W "ich niweicth to 24 Ta. 
Feet, and the latter Prouct will be 29070. 
(20g 404; from wWliich, if you cut bY 


du, and cat away 5 1 cs towards 36 30569 
ine richt Hand, ine Renninder is 
(5205, Which in the uſual Way, is eaſily reduced t9 
& wits, 2 Rouds, ani 36 Perches. 

the Content t. be reduced, be caſt up int) 
res, Roods, aid P. ches, reduce all into Percha, 
« 13 6 the a in other! rcp. © s Work s as beſore, ci:h 
$4 1% e Ul Three, 5 by this lait Method of tt 
ras n only. 80 iN! 1 you have the Conte +2 
e Perches, acecrding to the Meatfure d 
uch you may reduce int: Acres by dix iding then: by 


1203 ab 1 if W344 Thing 1. N th: it Remainder bes 
he divided by 20, will give the Ponds in ne Qi 
? 0 ; Fo. 
em,. and e latte: Run ind. I the Numb. 1 ct 0 
} t 
Perch — 


For + EY of W hich Je. ules 85 obſe ve ti ac Anf ver 
theſe two lollc Wing 88 verought all 155 
Ways. 

QuesT, I. How many Acres, Roods, and Per: 
ches, according to the Pele of 18 Feet, are cont a = 


in 5 Acres, 3 Roods,: and 11 Perches, Statute Min- 
ſure ? 


Answ, Four Acres, Roods, and 22 Perches, 3 
appears by the following Work: 


Firſt 


— Find 
. * * - 
gy —_- * * 
i -— 1 
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A. R. P. 
33 $0 $$; as 
33 30-4 
G9 215 23 
99 108 40 


108 
8379 
7448 
93iO 
1013859 
1:96) 1013359 (782 
907 
10665 160) 782 (4 
10308 040 
2979 40) 142 (5 
2592 I 20 
397 22 
StEconD METHOD, 
Il 12 121. 9312: 144 
11 12 121 
11 1 934 
11 12. 1852 
121 14} 3 
144) 112651 (782 
1008 
1185 
1152 
331 
288 
43 
1600 782 (4 10) 752 (3g 
40 | 40 
— O 
40) 142 (3 thus 382 4) 19 / 
120 | 399 16 
— L: — 
22 — . 25 3 


TE WHOLE ART 
THrikpd METHOD, 


84027 
931 
84027 160) 782 (4 
252081 640 
3 40) 142 (3 
782.291 37 120 


22 
Quesr. II. How many Acres, Roods, and Perches 
of Statute Meaſure, are contained in 8 Acres. 3 Roods, 
or Quartets, and 21 Perches of 21 Feet to the Pole: 
ANs w. Fuurtecn Acres, 1 Rood, and 21 Perchcs, 


as appears by the three following Works in the ſeveral 
Methods. 


A. R. P. FIRST MzTHop. 


8:3: 21 42 33 
4 E . 
35 84 99 
40 168 99 
1421 1764 108g 
1764. 1421:: 1089 
I; 64 
5684 
8526 
9947 
1421 


1089) "2506644 (2301 
2178 
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SECOND METHOD. 


6 196: 1421:: 121 
14 It 196 
56 11 8520 
FE 2s I! 12789 
196 121 E 
121) 278516 (2301 
242 
395 
305 
216 
121 
160) 2301 (14 
160 
701 
640 
61 
40) 61 (1 
40 
21 


THIRD METHOD. 


1. 61983 160) 2301 (14 
g 142 160 
161983 701 
428 640 
47932 
161983 2 40) - (1 
2301.77843z _ N 


Hew 


3 


2 — 


- — — — 
22 — — 
—— — ——U— at A OA — 
_ — 
2 — 


11 

* 
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Eu to meaſure a Piece of Land, with any Chain, us. 
ever divided; er even with a Cor, or Cart-Rype. 


If you can procure a Chain, and find i: +5 n-+ 
divided in the Muir we have already explain, but 
into Feet, or C urters of Yards, or any ſuch weiten 
Diviſion, mak no reckouiny of the Divitions. but 
meaſure ic :$ exactiy 4 you can to ting vut the un 
length of ttc ho Chain; and if ic fit none of theſe 
lengths veforc-meniioned, nor any of tier Halte, 
make it iit by taking off a Link or two, or pecing it 
out with a otrinz; then diy :ding che lenyti of that 
Chain by 7952, or the ifalt of it by 50, find the true 
length of a Link, accord to our artificial Divitions, 
and having got a long tick, or Rod, ſct as many of 
thoſe Link-lengths upon it as it will hold; then may 
you meaſure all the whole Chains by your regulated 
Chain, and tic Links of every Line, by your 
divided Stick, or Red, as will be proved by the fol- 
lowing Example. 

Being far from any Inſtrument, and requeſted by a 
Friend to Meaſure him a Cloſe, and you can procure 
a Pair of Compaſſes, an ordinary Carpenter's Rule of 
two Foot, divided into Inches and Quarters, and 
alſo, a Picce of an old Chain, ſeemingly divided int» 
Feet, you muſt meaſure it by the Rule, and findiny :t 
to be 45 Feet long, and ſome odd meaſure, Piece it out 
with a {trong Cord that will not ſtretch, to 48 Ic: 
exactly; then it will ſerve for Half a Chain of 24 
Feet to the Pole: This 48 multiply by 12, the Num- 
ber of Inches in a Foot, and that Product being 576, 
divide it by 50, the Number of Links in Half a Decl. 
mal Chain, and the Quotient is 11% Inches, or 11 
Inches and a Half, and fomething over, Dividing 
therefore a long Stick throughout into ſuch Parts, 
cach containing 11 Inches and a Half, beſides the 
breadth of the Nicks you are provided with Jools 
10 meaſure Lines to a Link with ſufficient exaCtnels. 

In like Manner you may proceed with a Cord ot 
Rope, having fitted them to ſome known length; 2 
; then 


„ but 
8 I Ti 
but 
le 
theſe 
alte, 
1 it 
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true 
Ons, 
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may 
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vou have a ſmall Square with a 
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ten ſor protracting, it were eaſy with the Compaſſes 
to make a plain Scale of a large Sort, either upon 
Paper, or an even Picce of W cod. 

eſides, there is a Wav ni Meakicing the Perpen- 
diculars of Triangles ard i rapezis upon the Ground 
itſelf, ſo as to prevent the New: 5 of a Scale; for if 
e init, to turn up- 
on the Head of a Stick, Which you may {i where 
you plcaſe, as you are Meaſur ny che Baſe of a Tri- 
an le, or the e of a Frepezium; you may by 
a very few Trials find the Place, where t, one Leg 
will be juſt in the Line vou are Meatu* ::., ani the 
other Point at the Angle from which the ecpendi- 
cular falls on it, and then the Space between vour 
stick and that Angle truly mcaturcd, is the Per- 
pendicular. 

If you have not ſuch a Squire, a ſquare 'irencher, 


| or any End of a Board that hath one right Angle, 


aud two true Sides, will ſupply the want of it. 
This is undoubtedly an excellent Way of meaſuring 
a Trapezium, though it be protracted aſterwards; ſor 
by meaſuring the Purpendiculars as atorcfaid, and ob- 
ſerving, at how many Chains aud Links end, the ſaid 
Perpendicutars meet the common Ease, the whole 
Trapezium may be truly protracted veithoiut going 
about it; this little Square, competendy ſupplying 
the Place of an Inſtrument, which is uſually called a 
Croſs or Square, made up, as it were, of two ſinall 
Indices, Ike thoſe for a plain Tavbie, but much leſs, 
wan Fore-{izhts and Back-ſights, and cutting one 
another at rizht Angles put together, and having an 
le at the Center, | 


Concerning dividing of Land artificially and mechanically. 
I. To divide a Triangle into any Parts required; 
(ide the Baſe as the Demand imports, then fhall 
L.nes drawn from the Points of Diviſion to the oppb- 
lite Angle, finith the Diviſion of the Prlangle. 


EXAMPLE 
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\le 
| EXAMPLE. b, 
Ae, the Baſe cf tlie Tri. le ABC, being di. ; a 
vided into 12 uw 
cqual Parts, th! 
Line draun = 
from the en 
i * 
4 2 III. 23 * 
to the Point be 
E, dividesthe of 
Triangle in- | 
to two conn] 2 
| 3) 


Parts ; Wa 

Lincs dawn to 4 and 8, divide it into three eqn 
Pts; 2 Lins drawn te the Points noted witli z, 

and o, divide into four equal Parts; and ſo Ian 

dravn to 2, 4, C, L, 17, divide it into fix equal Port: 

It is likewiſe ver, obvious, that if the ſame 1 
andle ware t» be fo divided, that the one Part ſhπιν 
be double ty the other, a Line drawn from B t ger 
L, doth the Work, or if it be required to divine it 
into two Parts, ſo as the one fhall be triple to te 
other, a Line drawn from B to S or q, compleats the 
Work. In like manner a Line from B to 2 cr, 
divides it into two Parts, whereof the one is quin— 
truple, or five-fold, to the other, and a Line fran! 
to 1 or 11, dividcs it into two Parts, whereof then 
is 11 Times as large as the other. 

Farther yet, if it were required this Triangle ſn 
be ſo divided, that the two Parts ſhould in Qua.lii, 
bear Proportion, as 5 and 7, a Line from B to 5 or 
7, Will anſwer the Intention. 

The Diviſions will, indecd, be ſometimes a le 
more intricate than this, yet not ſuch, but that ty 
ſeeming [ifkculty may be eattly overcome, by ch. 
ſerving the following Method. 

Suppoſe, a large "Triangle of Common Land to be 
divided amongſt three Lenants, A, B, and C, a- 
cording to the Quantity of their Tenements ; , 
having 10 Acres of Land to his 'Tencment, B 13, 
and C 757 the Baſe of the Triangle being found i, 


JLealue 


— 


n RW W_. ' 


. 


s 
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\{-aſure to be 17 Chains 27 Links; and the Demand 
„Were the Point of the Diſion muſt be placed 
n the Baſe, ſo as Lines drawn from the!i.ce to the 
F oppofite Angle, ſhall truly limit each Man's Part? 
F To Anſwer this, let us add 13 and 07 to 19, and 
they give 39: io 18 the Work plainly rcduged ; 
0 the Rule of Fell»wſh'p; and therefore, to 79 
fd every Man's difti ct Portion, we need on- 13 
AD mokiply the Baſe by his particular Num- <-L 
ber, and divide that Product by 30, the Sum 39 
if all their Numbers. 


A. B. 
V . 13 
2 13 
1-543 5181 
122 1227 
39) 328 3 (841/75 39) 22451 (57539 
312 95 
161 221 
156 2. 

14 26 
C 


From theſe Operations it is plain, that if we ſet 
of from the angular Point where the Bate begins, 8 
Chains, 41 Links, and a little above tac third Part 
of a Link upon the Baſe for A, and where that ends, 
5 Chains and 75 Links and 4 of a Link for B, anc 
contequently, leave between this ſecond Diviſion and 
de other End of the Baſe, 3 Chains and almoſt 10 

Links, for C; Lincs drawn from thoſe Points of 
Vivifion to the oppoſite Angle, will give cach Man 


kis due, 
What 
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What has been ſaid, reſpecting the Diviſion «; 
Triangles upon their Baſes, will, with a little Van. 
tien, ſerve for the dividing of all Sorts of Parall(! _ 
rams, either Squares, long Squares, Rhombus“ 

homboides; all the Difference is, that inſtead of 
drawing Lines from Points in the Baſe to the opp». 
ſite Angle, you muft draw parallel Lines from th; 
Points in one oppolite Side to another, as will be fuß. 
ciently plain by the following Inſtance. 

Suppoſe the ſquare Figure to repreſent a Clc{« cf 
ſix Acres, and vou are N 6 9 
to cut off an Acre at the | 
Side AC; having let off bY 
the 6th Part of the Line : 
CD, frm C towards 
D, alſo from A towards : 
N, a Parrallel, as AC 
ca, drawn between thoſe 
Points takes off exactly | 
a 6th Part of an Acre; : 
that is the ſmall Paral- 
letogram. AC ca, is pa —— 
one Acre, 

If it be not thought convenient, as in ſome Cat 
it is not, to cut oft a Piece fo long and narrow, you 
may, by the Rule of Three, find what other length 
of any ee breadih, will limit an equal Quantity 
to it, r you may multiply the breadth by 2. 2, 6 
any other, and divide the length, by the fame Num— 
ber that you multiplied the breadth bh Or laitly, i; 
ou ſet out a double Proportion, that is +; or | iron 
8 towards D, and from the Point where it falls, draw 
a Line to the Angle A, you will have a Triangle 
equal to 4 of the Square AC DN. 

But to retuin to T;iangles, the moſt ſimple and 
primitive of all Rectilinears, and therefore, the mol! 
conſiderable in this Caſe of Partition, as giving Laws 
often to the reſt; it may fall out, that a Triangle 
muſt be divided, by a Line from ſome Point in a Side, 
ſo as that Line nay either be parallel to ſome other 
Side, or not parallel to any. 13 
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Let 


let it be required to 
cut off | by a Line 
parallel to 


I deſcribe theSe- 
| mi-circle AEC,on 
E whole Diameter, 


fire equal Parts ac- 
cording to 
| ercater Term, and upon three of thoſe Parts, the loft 
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let ABC be a 


I nangle given and 


A B. 
tirit, on the Line 


CA divided into 


*s 69 * 
„„ 


the 5 


erm, erect the perpendicular D E, which cuts the 
arch Line in E, then ſet the Length of the Line C E 
from C to 4, and from thence draw the Line 4 G pa- 
railel to AB; ſo will the Triangle C G 4 contain; 
of the Triangle A BC, as was required, 

Now, for the latter caſe, when the Line of Partition 
gocs not parallel with any Side, take this Example. 

Let ABC be a 
Triangle given to 
be divided into two 
Parts which ſhall be 
n Proportion to one 
another, as 3 is to 2, 
bya 2 ne 177 from 
the Point in the 3 
Bate, or Line AC. 5 

From the limited Point D, draw a Line to the 
Angle B; then divide the Bate AC into fe equal! 
Parts, and from the third Point of the Diviſion draw 
a Line to E parallel to BD. Laſtly, from E draw 
the Line E D, fo ſhall the Trapezium AB E D be 
in content as 3 to 2, to the new Triangle DE C. 

Before we have done with the Diviſion of Tri— 
angles, it will be neceſſary to add the three follow- 
ing Cautions. 

1. You muſt he ſure to take very exactly the Diſ- 
tance of every Point, where a Diviſion Lin cutteth 
any dide; to one of the: Ends of the ſame Side, 2s in 

luis 


„ j 


2 1 bg, 
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this laſt Figure, the Diſtances BE and AD; u 


Diſtances being applicd to the Scale by which 14, 
Triangle was protracted, will flew at how mn; 
Chains and Links End you arc to make your Divine 
or Line on the Field itſelf. 

2. The Proportions by which you are to di. ide, 
are not always ſo formally given as in the former Ex. 
amples, but are ſometimcs to be found out by arith- 
metica] Working; as in this Cale. 

Suppoſe a triangular Field of 6 Acres, 2 Reads, 
and 31 Perchcs, muſt he divided fo that one of the 
two Parts ſhall be 4 Acres, 3 Reds, and 5 Perches, 
2nd the other, conſequently 1 Acre, 3 Reads, and 
26 Perches, reduce both Neatuics into Perches, © 
the one will be 705, and the other 300. Their Fut 
is 1701, Which, by their common Meaſure, being 
vduced into their loweſt "Terms of Proportion in 
whole Numbers, will be 5, 2, and 7, Which ſheus 
that the Triangle being divided in 7 cqual Parts, the 
one muſt have 5 of thoſe 7 Parts, and the other 2, 
And obſerve, that it will be ſuincient to find te 
common Aecafurc between the Sum of your Terms, 
and either of the Terms; the Method whereof i; 
ſhewn in every Arithmetical Book for reducing Frac- 
tions into their loweſt "Terms. 

But you may multiply either of the Parts; 
as ſuppoſe 765, by the Length of the Baſe, which 
we will ſuppoſe to be 8 Chains and 75 Links, or 
87 Links; and that Product divided by 1071, the 
Content of the whole Cloſe in Perches, gives by the 
Rule of Three direct, 625 Links or 6 Chains aud 
1 Pole, the true Diitance from either End of the 

Zaſe, that your Mind or Occaſions may direct vc to 

the Point of Diviſion; for the Diviſion mult not 
only be for Proportion or Quantity, but alto as to 
Poſition or Situation of Parts upon the Paper, às it 
is required to be on the Ground. 

In theſe and all other Diviſions of Lond, 
where a ſtrict Proportion in Quantity is to be ob- 
icrved, you muſt have a reſpect to the Rules give! 
hereafter concerning the Mlcaſuring of, UNcVEA 

round, 
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1 Ground, eſpecially if one Part prove much more 
1 the incven than another; and if there be any uſeful 
bond, or Well to draw your Line of Diviſions 
inen through it; but if it be an uſeleſs Pond, Lake, or 
| puddle, or if there be any boggy or barren Ground, 
1e nat muſt be caſt out in the Diviſions; meaſure that 
a. 5rſt, and ſubtract it from the Content of the whole 
im- Cote, and then lay the juſt Proportion of the Re- 
mainder on that Side that is free from it, that the 
other may have its juſt Part alſo, beſides that 
wich is ulcic's. 

Want hath been ſaid, with an ordinary Mealure 
of Diſcretion, may lufliciently inftruct a young 
Artiſt to divide "Triangles, Parallellograms, and re- 
gular Polygons, in an artificial Way; but becauſe 
many Cloſes and open Grounds are Trapezias, and 
many irregular Polygons, and even thoſe that are 
regular enough, may fall under an irregular Diviſion, 
regard of the Quality of the Land, Woods upon 
it, or Quarries in it, or the Conveniencies of Ways, 
Currents of Water, Situation in reſpect to adjacent 
IJands, &c. we {hill propoſe a Method, which though 
t has fomewhat of the Mechanic in it, will be ſingu- 
larly uſeful in ſuch Caſes. 


La AB -- | 
[CD be a F< 4 
Trapezium a : 
tobedivided 
betwixt a 
voung Heir 
att his lo- eee een Ge (x 
| ther, ſo that 1 


nl Part may be double to her's. Having by a 
i:gonal BC divided ic into two Friangles, you will 
the Content of the Friangle ABC to be 135502 
© {are Links, and the Iriangle BCD to contain 
3429, in all 24:020 Square Links, which, if re- 
Wed, as hath been tormerly taught, would amount 
t 2 Acres, 1 Rovd, and 27 Perches. 
„Bar tor the preſent Work, they are in a better 
mer already, Dividing then 242029 into three 
N 2 | Parts, 


4 
) 
B. 


. 
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Parts, each of them is 80676 and 3, two this. 
of theſe third Parts muſt contain 161353 
but the Fraction h being inconſiderable, regard it nc; 
Then if you reſolve to lay out the double Pes; 
towards the Line BD, ſtrike at a venture thy 
Line E F, and meaſure the Trapezium bounded |; 
that Line, and the oppoſite Side BD, together with 
the interjacent Parts of the Lines AB and C, 
which you will find to contain 119140 Sg 
inks; but becauſe it ſhould have been 1612-2, 
t1:btract 11940 out of 161353, and their Difference 
32213, and perceiving that the Lines AB and CY 
are very nearly parallel, and finding their Diilind 
where they are cut by the Line E F, to be 320 Links, 
or 3 Chains and 26 Links, divide 42213 by 32 
zn the Quotient is 129 Links and almoſt halt, 
eich Diſtance draw the Line G H parallel to |. !, 
1% hall the Trapezium GB D H be the Heir's g. 
Another Way whereby the fame Thing nan 
perturmed, is this. Finding the Triangle 5e 
to contain 138659 Square Links, ſubtract it out c: 
hc Heir's Part, viz. 161353, the Difference 92% 2, 
ſncws how many Square Links muſt be tar wn: 


of the Triangle BD, and added to the & 
nich by Meaſure proves to be 344 Links, or 

Chains, and 44 Links. Say by the Rule ©: 

17, 103408, give 344; what ſhall 228 * do 
V:7., 102408, give 244; what ſhall 22803 gie 

gives 7844232, which being divided by 103468, the 
viſion, 75, $131, Which is ſomewhat more thin 75 


wiich to perforin with all neceſſary Exnctnen, 
luppoſe the Side or Line BD to be the Bae, 

f Three 
rot, it the vehole Content of the leſſer Jriange, 
weill the Retult be 75 Links, and ſomewhat more 
than 2, of a Link for 22803 multiplied by 335, 
Quotient is 75 , or according to Decimal ). 
Links and , wherctore extending your Comp: 


upon the Scale to almoſt 76 Links, ſet that 1) 
tance upon the Line B D, from BB to I, and ce 
the Line CI; fo ſhall the 'rapczium A5 Ce 
double to the "Friangle IC D, within to {7 
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Matter, as is not worth regarding, though the Land 
Mere 2 rich Meadow, 


Tt not. 
« * 7 , * . my * 
14 Cucrtuine the Bunnies Land, or where the Lines 
© the ts be. nieuſuivnei, mii! berim and cid. 
od 15 
% x? 6 i Kar 1 » % 0 tenen 4e } =" * *,>2/> | » . ys , dC 
WIL If there be no Agreement between the Parties con- 
C1), cerned, for 11 theory be, that muit be obſerved ; Reaſon 
quare zn Cultom arc thy Surveyors Guide. 
1272 # as . By » Tx” Foe dio ! ! ' 4 1 1 1 1 p PP} * CE 
32.3 Ins Tarmer ipeass ZOUNLY that WACN a liece OL 
NC. Arable or Meadow Land ig to be ſown or mown, 
I 3 } * 1 A 
| Ci) ro more ſhould be meaſured, nor expected to be 
lane a " tor a+) * } * 1 err # & © WW - __ than 
r ö Pit IE" CITINC! 10 1112 Fetter Ol Ol RNC, aig 
33 the Plough or Scythe. Cm go over. So ailo Wen 
551 . TR i Es - Mag . are 
3255 i Parcel of Land is let for Patture to a Farmer, 


1 it ſeems very rcaſonable that all, and only fo much 


Bas ſhould be meaſured, as is uſcful for that Purpoſe. 
1 But Commons to be incloſed, are uſually mea- 
9823 ſured, except it be otherwiſe agreed, to the uttermoſt 
8 Pounds of every Man's particular Proportion, with- 
1 cat any Allowance for Ditch or Fence, every Man 
N 


22803. "wing to make them upon his own of What Breadth 


* he blcaſcs. Nor is this unreaſonable, for it is as 
8 good for one as another, and the Rate paid to the 
W Lord is uſually very ſmall, and ſometimes nothing. 
Bale Its alſo very uſual in meaſuring betwixt Lord 
+ ON -3 and Tenant, in caſe of Leaſes for Lives or long 
Ihre Terms of Years, to extend the Lines to the utmoit 
bonds of the Tenant's Claim, taking in the Walls, 
-- © WF Hedecs, and Ditches; but this is accounted very hard, 
e and trequently proves very unequal among the '[e- 
A 57) mints of a Lordithip; ſome being forced to make 


Oo 1). much more Waite of their Ground this Way, than 


1 others that hold as much or more. But where the 
un. -40 Cuſtom obtains, the Surveyor muſt obferve it; for 
5 1s the Buſine:'s of others to appoint what mult be 
i „ee ſared, anl he is only to meaſure truly what is 
3 40 appointed. 

e Laſtly, in caſe of a Sale by Meaſure, at a Rate 
. d grecd upon by cath, no Boundaries being ſpecined 
1140 


in the Bargain, the Rule is, to extend the Lines 
1 6 to 


Spangle unſcrewed 
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to the Quick-wocd-row, that is, to the Place whe, 
the Quick-wood actually grows, or where, accu 
ing to the general Rule, it ought to be et, 


Cantaiuing a Deſcription of the plain Tavle, the P;;. 


traclor, and Lines / Chords. 


Though what hath been already ſaid, may com. 
petently tuffice to inſtruct any young Artiit [1 1144. 
juring a Cloſe of Land, yet to advance him a 1 
gree higher in uſcful Knowledge, we fſhili take 0 
caſion to dutcribe to him the plain Fable, was 
conſiſts of ſeveral Parts. 

The Table itſelf 1s a 
Parallellogram of Oak, 
or any other \Vood, 
about fittcen Inches 
long, and twelve 
broad, conſiſting of 
two ſcveral Boards, 
round which are 
Ledges of the ſame 
Wood; the two op- 
poſite of which being 
taken off, and the 


from the Bottom, the 
aforeſaid two Boards 
may be taken aſunder 
for Eaſe and Conve- 
nience of Carriage. 
For the binding of the 
two Boards and Ledges faſt, when the Table is fe. 
together, there is a box-jointed Frame, about thre: 
Quarters of an Inch broad, and of the ſame "['hick- 
neſs as the Boards, which may be folded togcthe: 
in fix Pieces. This Frame is fo contrived, that it 
may be taken off and put on the Table at Pleaturc. 
and may go eaſily on the Table, either Side bcin! 
upwards. This Frame alſo is to faſten a Sheet e. 
Paper upon the Table, by forcing down the Frame. 

3 14s 
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8 ſet 
three 
lck- 
ether 
lat It 
ſure, 
Cine 
t U. 


mme. 
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and ſqueezing all the Edges of the Paper, fo that 
+ lies firm and even upon the "Fable, that thereby 
the Plot of a Field, or other Incloſure, may con- 
veniently be drawn upon it. 

On both Sides this Frame, near the inward Edge, 
arc Scales of Inches ſubdivided into ten equal Parts, 
having their proper Figures ſet to them. The Uſes 
of theſe Scales of Inches are for the ready drawing 
of parallel Lines upon the Paper; and alſo for 
ſhifting your Paper, where one Sheet will not hold 
the whole W ork. 

Upon one Side of the faid Box- frame, are pro— 
jected the 300 Degrees of a Circle, from a Brats 
Center Hole in the Middle of the Fable. Each of 
theſe Degrees are ſubdivided into thirty Minutes ; 
t5 every tenth Degree are ſet two Numbers, one 
expreſſing the proper Numbers of Degrees, and the 
other the Complement of that Number of Degrees 
to 360. This is done to avoid the Trouble of 
Subtraction in taking of Angles, 

On the other Side of this Frame, are projected 
the 180 Degrees of a Semi-circle from a Brafs 
Center Hole, in the Middle of the Pable's Length, 
and about a fourth Part of its Breadth. Each of 
theſe Degrees are ſubdivided into thirty Minutes ; 
t» every tenth Degree arc ſet likewiſe, as on the 
other Side, two Numbers; one expreſſing the pro- 
per Number of Degrees, and the other the Com- 
plement of that Number of Degrees to 180, for the 
ſame Reaſon as before. 

The Manner of projecting the Degrees on the afore- 
td Frame is, by having a large Circle divided into 
Degrees, and cvery degree into thirty Minutes; for 
then placing either of the Braſs Center Holes 
on the Table, in the Center of that Circle fo di- 
vided, and laying a Ruler from that Center to the 
Degrees on the Limb of the Circle, where the Edge 
of the Ruler cuts the Frame, make Marks for the 
correſpondent Degrees on the Frame. 

The Deprees thus interted on the Frame, are of 
excellent Ule in wet or ſtormy Weather, when you 

| \ 4 Cannot 


—— 
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cannot keep a Sheet of Paper on the "Table, 
Degrecs will alſo make the Plain-twble a Th 
or Semi-circle, according to Which Side of the |: 

is uppermo!t, i 

There is a Box, with a Needle and Care 
vered with 2 Glas, fixed to one r tlie . $34.0 
of the Fable, by Nicans of a Screw, that it . 
eaſily taken off. This Box and Needle. i; 
uicful for placing the Jiftrument in the ſcm. !“ 
ſition upon every Remove. 

There belongs to this Inſtrument a Braſs Sock 
and Spangle, icrewed with three Screws to the 187 
tom of the Table, into which mult be put : 
Head of the threc-legged Staff, which may be tetcu— 
cd faſt by Mcans of a Screw in the Side ot tue 
Socket, 

There is alſo an Index belonging to the Lebe, 
which is a large Braſs-Ruler, at leaſt ſixteen inch: 
long, and two Inches broad, and fo thick t 
make it ſtrong and firm, having a floped des 
called the fſiducial Edge, and two Sights fer vc! 
perpendicularly on it of the fame Height. Thy 
mutt be {ct on the Ruler exactly at the fame P 
tance from the fiducial Edge. been this Indcx t 
is uſual to have many Scales of equal Parts, as d 
Diagonals and Lincs of Chords, 

When you would make your Table fit for Ut, 
lay the two Boards together, and alſo the Ledecs at 
the Ends in their duc Places, according as they ie 
marked, Then lay a Sheet of white Paper all over 
the Table, which muſt be ſtretched over the Board, 
by putting on the Box-frame which binds both ene 
Paper to the Boards, and the Boards to one anothc: : 
then {crew the Socket on the Back-ſide of the Habe; 
and alſo the Box and Needle in its due Place, 
Meridian Line of the Card lying parallel to the  -- 
ridian or Diameter of the "Table; which Dinner 
is a right Line drawn upon the "Fable from the Be- 
ginning of the Degrees through the Center, and 
to the End of the Degrees. Then put the Sechs, 
upon the Read of the Staff, and there ſcrew it. 1 

Ro 
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the Sights upon the Index, and lay the Index 
wen the able. So is your Inſtrument prepared 
Ir Uſe, as a plain Table, Theodolite, or 8 
circle. 

he Protractor is an Inſtrument ſo well known 
and fo caſy to be made and procured, that we ſhall 
be very brief in the Deſcription of it. As it 1s 
uſually made, it conſiſts of two Parts, a Scale and 
+ Semi-circle; the Scale is however no neceſlary 
Part of it, but ſerves if you are not otherwiſe pro- 
vided, for Uſes before-mentioned in the Caſe of 
the plain Scales. | 

But the Semi-circle is more eſſential. This may 
be made of Brafs, or other Metal, and of any con- 
venicnt Size, as four Inches, more or Jeſs, for the 
ſtreight Side; this Semi-circle being bounded as all 
others are by two Lines; the one right or ſtreight, 
the other circular, 

The right Line is divided preciſely in the Middle, 
by a Point which is in the Center, upon which 
the circular Boundary is drawn, and two other 
Arches concentrical with it. 

The Center, when the Scmi-circle goes alone 
without the Scale, ſhould be guarded with two 
Lips, one on cach Side, or a little Loup, for the 
Conveniency of turning the Inſtrument avout a pin 
fixed in a Paper. | 

The arched or circular Edge is divided into 180 
Degrees, or equal Parts, numbered by Tens, upon 
the upper concentric Arch from © to 180, and in 
the lower from 180 to 860. So that by applying 
the ſtreight Edge of the Protractor twice to any 
Line, keeping the Center rigat upon a Pin fixed in 
the Line, that is, with the Semi-circle firſt above 
it, and then below hit; or contrarily, you may draw 
a whole Circle by the Guidance of the Arch, or ſet 
out any Number of Degrees, as will appear more 
plainly hercafter. 

A Line of Chords is a Line divided into go un- 
equal Parts, whereof 69, and the Radius upon 
which the Circle was drawn, arc hes Roe the 

iviftLons 
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Diviſions upon that Line are cqual to the 


Extent in a right Line of ſo many Degrecs f. Im 

ww Beginning of the Quadrant, as antwer these men 
0. t 

? * 3 1 

When Lines of Chords are cut upon Vol. i: An. 
both uſual and necefiary that there be two $i. - 

of Braſs, the one at the Beginning, and the oth ;: | Lin 


Co Degrees, with little Holes for the Feet of the 
Cumpatiics ; when you take the Extent of the K I K 
ins, to preſerve the Line from being weundud iy 
ine Compaſſes, and being thus fenced, it wil!, !; 
Caſe of Necethty, do the Work of a Protracter, but 
not altogether ſo commodiouſlly, 1 


i. Hiw to obſerve an Angle in the Field by il. 
Plain Table. 


Suppoſe E, K, , 5 
G, to be two 

Hedges, or two 

Sides of a Field, 

including the 

Angle E K G, 

and !f is requi— 

red to draw / up- 

on the I'able an 

Angle equal 

thereto: Pirſt, 1* 

place your Inſtrument as near the angular Point Kas 
Conveniency will permit, turning it about till tus 
North End of the Necdle hang directly over the 
Meridian Line in the Card, and then ſcrew the 
Table faſt, Ihen upon your Paper, with your pra- 
tracting Pin, which is a fine Needle put into a 
Piece of box or Ivory, neatly turned, or Compat>- 
Point, aſſign any Point at Fleaſure upon the Pabbe. 
and to that Point apply the Edge of the Index; 
turning the Index about upon that Point, ti! 
through the Sights you fee a Mark ſet up at :., 
or paraile] to the Line EK, and then with your 
Protracting-Pin, Compaſs-Point, or Pencil, draw 1 


21465 
411K 
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ine by the Side of the Index to the aſſigned 
pont upon the Table : then the Table remaining 
mmoveable, turn the Index about upon the fore- 
| nentioned Point, and direct the Sights to the Mark 
„t up at G, or parallel thereto, that is, ſo far 
ant from G, as your Inſtrument is placed from 
and then by the Side of the Index, draw another 
ine to the aſſigned Point. "Thus will there be drawn 
om the Table two Lines repreſenting the Hedges 
K, and K G, and which include an Angle equal 
tn the Angle EKG. And though you know not 
tie Quantity of this Angle, yet you may find it, 
required; for in working by this Inſtrument, it 
> {uthcient only to give the Proportions of Angles, 
auch not their Quantities in Degrees, as in working 
e the Theodolite, Senii-eitele, or Circumfercntor, 
{9 in working by the plain Fable, there necds 
0% Protraction at all, tor you wil! have upon your 
Fable the true Figure ot any Angle or. Angles 
mat you obſcrve in the Field, in their true Po- 
ions without any further I rouble, 


1. Ho io find a Duantity of an Angie in a Field, 
by the Plain Table, canjiaered as a Theololite er 
Schut- cui cle. 


Let it firſt be required to find the Quantity of 
e Angle E K G (fee the above Figure) by the 
in Fable, as a 1 heodolite. Piace your Inſtru- 
neat at K, with the Theodolite Siet of the Frame 
wards, laying the Index upon the Diameter thera- 
z then turn the whole Inſtrument about, the 
Index ſtill reſting upon the Diameter, till through 
ge Sight you eſpy the Mark at E: then ferewing 
nc Inftrument faſt there, turn the Index about 
In the Theodolite Center Hole, in the Middle 
the Table, till through the Sights you cfpy the 
ark at G. Then note what Degrees on the 
ame of the Table are cut by the Index, and 
wle, will be the Quantity of the Angle E K G 


Woh, 
You 
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You muſt proceed in the ſame Manner for f. 
ing the Quantity of an Angle by the plain Tai, 


as a Semi-circle; only put the Semi-circle Side ; 
the Frame upwards, and move the Index upen te 
other Center Hole, | | 
3. How by the Plain Table, to take the Pl:t f , t 
Field at one Station within the ſame; from whe; 
all the Angles ef the ſame Field may be jen, , 
Having entered upon the Field to ſurvey, you: MR ; 
firſt Work muſt be to ſet up ſome viſible Mk . 
at each Angle thereof; which being done, make 4 
Choice of ſome convenient Place about the Midas 
of the Field, from whence all the Marks my lc: WWF © 
ſeen, and there place your Fable, covered with + WF © 
Shect of Paper, with the Needle hanging direct. : 
over the Meridian Line of the Card, which . 
muſt always have regard to, eſpecially when + 
are to ſurvey many Fields together. Then mike | 

a Mark about the Middle of the Paper, to . 
preſent that Part of the Field where the Pabee ; 
{tands; and laying the Index upon this Point, d. 
rect your Sights to the ſeveral Angles where you F 
before placed Marks, and draw Lines by the Side ) 
of the Index upon the Paper. Then mcaſurec the 
Diſtance of each of thete Marks from your Hehe, p 
and by your Scale ſet the fame Diſtances upon 1! | 
Lines drawn upon the Fable, making ſmall ar: s 
with your Protracting-pin, or Compaſs-Point, : : 
the End of each ot them. Then Lines being ( 
drawn from one to the other of theſe Points, vw: J 

give you the exact Plot of the Field; all the Live: 
and Angles upon the Table being proportion! 
to thole of the Field. 1 
ö 
| 
ti 

ExAanMPLE 


„inc; 


. 1 ! 
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to be taken. 
ning plac- 
ans les there- 
| Choice of 


eme proper 


| the Field, as 
| at L, from 
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EXAMPLE, 
euppoſe the Plot of the Field ABC DEI was 


ed Marks in 
me len eral 


ee about 
ne Middleof 


whence you can ſee all the Marks before placed 
in the ſeveral Angles; and there place your I able, 
Then turn your Inſtrument about, till the Needle 


| hang over the Meridian Line of the Card, denoted 


by the Line N S. 

Your Table being thus placed with a Sheet ct 
Papzr thereon, make a Mark about the Middle © 
you; Fable, which thall repreſent the Place waere 
your Table ſtands. Then applying your ludex to 
this Point, direct the Sights to the firſt Martz at A; 
and the Index reſting there, draw a ine by the Side 
u your Index to the Point L. Then with your 
Chain meaſure the Diſtance from L, the Place where 
your Table ſtands, to A, the firſt Mark, which 
1.ppoſe cight Chains ten Links. "Then take eight 
Chains ten Links from any Scale, and fer that 
Litznce upon the Line from L to A. 

Then directing the Sights to B, drawn Line by 
the Side of the index, as before, and meaſure the 
Uiftance from your Fable at L, to the Mark at B, 
which ſuppoſe eight Chains, feventy-hve Links. This 
Dillance taken from your Scale, and being applied 
to your Table from L to B, will give the Point 
3, repreſenting the fecond NMlark. Then direct the 
d.uhis to the third Mark C, and draw a Line by 
tie Side of the 12 5 meaſuring the Diſtan 


EO. 
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from L to C, which ſuppoſe ten Chains {x11.: 
Links. This Diflance being taken from your 8. 
and applied to your Table from L to C, vil 
the Point C, repreſenting the third Mark. ; 
In this Manner you mutt deal with the re! 
the Marks at D, E, and F, and more, if the F. 
hal confilted of more Sides and Angles. 
Laſtly, when you have made Obſervations ct. 
the Marks round the Field, and found the Po 
ABCD E and F upon your Table, you: ny 
draw Lines from one Point to another, G{! 1 
conelude where you firſt began; as, draw a lu 
from A to B, from B to C, from C to D, from 
to E, from E to F, and from F to A, Where . 
began; then will AB CDE F be the cxutt k. 
gure of your Field, and the Line N S. the M 
ridian, 4 


4. To take the Plat of Mood, Park, or «ther h» 
Cumpaign Plain by the Plain Table, in meajurin; 
reund the ſame. M 


Suppoſe AB CDE F G to be a large Wo. 
whote Plot you deſire to take upon the Pg! 
Fable. { 
Having 
Put 4 
Sheet of 
Paper on 
the Pa- 
ble, place 
your In- 
ſtrunient 
atthe An- 
gle A, 
and di- 
rect your 
Sights to 
the next : 
Angle at B, and by the Side of the Index draw a Line 
upon your Table, as the Line AB. Then me.iturc by 


{ſic 


wy. — 


7 x! 1.8 
Ur N 


. 14. f 
. 


act F. 
1C Mt 


er bir 


anurin 
„ 2 


Wood. 
> Plan 


Line 
ure by 
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pe Hedge Side, from the Angle A to the Angle 
b. which ſuppoſe twelve Chains, tive Inte. Then 
dom your Scale take twelve Chains, five Links, 
di lay off upon your Table from A to B. {kom 
Sim the Index avout, and direct the Siguts to (z, 
Ind draw the Line A upon the abe. But at 

cient You necd not mcafurc the Diltance. | 

Remove your Initrument from Az anl tot up a 
Bark where it lait Hood, and place your Inirum it 

the ſecond Angle k. Then laying the Index 


Inn the Line A B, turn the whole Int runtent 


about, till through the Siahts vou ico the ark tet 
wat A, and tnere ferew the Inſtruüument. Then 
| the Index upon the Point B, uicet your 
kts to the Angle E, and draw the Line 43 G 
don your Table. Then meaſuring ihe Diſtance 
( four Chains, iorty-five Links, take that Dif- 
nce {rom your Scale, and ſet it upon your Table 
from B to C. 

Remove your Inſtrument from B, and ſet up a 
Mark in the room of it, and place your Inſtru- 
met at C, laying the Izdex upon the Line CB; 
aud turn the Whole Inſtrument about, till through 
the Sights you eſpy the Mark ſet up at B, and 
tere faſten your Inſtrument. Then laying the 
Index on the Point C, direct the Sights to D, 
and Graw upon the Fable the- Line CD. Then 
mature from C to D eight Chains, eighty-hve 
Links, and fet that Diſtance upon your Lable 
rom C to D. 

Kemove your Inſtrument to D, placing a Mark 
C, where it laſt ſtood, and lay the Index upon 
tie Line DC, turning the whole Inſtrument about, 
| through the Sights you fec the Mark at C, and 
tiere faſten the Inſtrument, Then lay the Index 
en the Point D, and direct the Sights to E, and 
raw the Line DE. Then with your Chain 
meature the Diſtance D E thirteen Chains four 
Linke, which lay off en the Talle from D to E. 

Remove vour Inſtrument to E, placing a Mark 
« , where it latt ſtood, and laying the Index 

O 2 upon 
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vpon the Line DE, turn your whole Inſtrumen 
«bout, ti] through the Sights you ſee the Mark u 
10, and there faften the Inſtrument. Then lay the 
Index on the Point E, end direct the Sights t , 
nd draw the Line EF, Then meaſure the D. 
fance EF, ſeven Chains ſeventy Links, which tae 
irom your Scale, and lay off from E to F. 

Remove your Inſtrument to F, placing a Mark a 
L., where it laſt ſtood, and lay the Index 111 
the Live EF, turning the Inſtrument about, ti! 
you ſce the Mark ſet up at E, and there ten 
the Inſtrument. Then laying the Index on tine 
Point F, direct the Sights to G, and draw the Line 
„upon the Table, which Line FCG will cut 
the Line A CG in the Point G. Then mceaiure the 
Diſtznce F G five Chains ſixty-ſeven Linle, ad 
jay it off from F to G. 

Remove your Inſtrument to G, ſetting a \* *; 
where it laſt ſtood, and lay the Index upon tr 
J.me FG, turning the whole Inſtrument abort, tw. 
through the Sights you fee the Mark at F, and the 
faſten the Inſtiument. "Then laying the Indes n 
the Pcint G, direct the Sights to A, your firſt Mak, 
and draw the Line G A, which, if you have ty 
v/rcught, will paſs directly through the Point 5, 
v. ere you firſt began. 

In this Manner you may take the Plot of any 
vel Flain, be it ever fo large. And here b- 
e, that very often Hedges arc of ſuch a Thick— 
ci, thir you cannot come near the Sides or Ang: 
ef the Ficld, either to place your Inſtrument, ©: 
nicafure the Lines: therefore, in ſuch Cafes, you 
n.utt place your Inſtruments, or meaſure your Line: 
poralicl to the Side thereof; and then your Wo 
will be the {ame as if you meaſured the Hedre 
ſelf, Take Notice alio, that in thus going abe“ 
the Field you may afliſt yourſclf greatly by 1"! 
Needie. For locking what Degree of the Cari tn 
Necdle cuts at one Station, if you remove your. 
ſtrument to the next Station, and with your big 
look to the Mark Where your Inſtruments laſt tc, 
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gou will find your Needle to cut the ſame Negree 
deain, which will give you no ſmall Sitis/action in "the 
F:olccution of your *. And though there be 

z hundred or niore Sides, the Necdle will {till cut 
be ſame Be tt- al of them, except where you 
dive committed ſen;c former Error ; therctoic, at 


ey Station have an Eye to the Needle, 


Corning the Alethid of Jſolling many Cigſes together, 


whether the Grund be ven wr uncyen, 


\ 
Sup - 0 


big 17 _ COS 
L al 6 2 
Fe- 3 1 


eg | 
1 14 1 

es, ; 13 K 
% be 

eaſu- 5 — 
Fei! Hand H 1 


*racted according to their ſeveral Shapes and Si- 
tion: Firſt, draw the Plot of the Whole by the 
\\thod of Circule tion, planting your Inftrument 
(aher at every Angle, or only at the molt conſiderable, 


cr within or withou t, as vou lind moſt COnveil- 
Ct, "This being done, a Line from 3 to M, gs 


Triangle AB NI from the firſt Cleſe. In the 
bat Place T0 round the ſecond Cloſe, beginning 
i M, then to B, and fo about to M again; then for 
tie third Cloſe, plant your Table at C, and go 
und to B, the Line C 3 heing already protiacicd, 
ud ſo of all the reſt, ſtill oblerving which are 
O 3 common 
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tne like may be ſaid when you plot with the Chain 
only, 


Concerning ſhifting the Paper. 


In taking the Plot of a Field by the plain "Table, 
and going about the fame, as before directed, it nay 
jo happen, when the Field is remarkably Jar, or 
when you arc to take many Iincloſures together, 
tut the Sheet of Paper on the Fable will not hol! 
1 the Work. In this caſe you muſt be obl:ged t) 
take off that Sheet, and put another clean one in the 
m of it; and in plotting a Manor or Lordfp, 
many Shects may be thus changed which we ca 
1L.iung of Paper. To do this, the following le- 
med muſt be obſerved. 


Kt 
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Suppoſe in going about to take the Plot ABC DEFG 
as before directed, that you make Choice of the Angle 
at A for the Place of the beginning, and proceed 
from thence to B, from B to C, and from C toD; 
when you come to the Angle at D, and are to draw 
3 you want room to draw the ſame upon the table; 
do thus: 

Firſt, Through the Point D draw the Line DO, 
which is mol ſo much of the Line DE as the 
Table will contain. Then ncar the Edge of the Table 
HM, draw a Line parallel to HM, by means of 
Inches and Subdiviſions on the oppoſite Sides of the 
Frame, as PQ, and another Line at right Angles to 
that through the Point O, as ON. This bein 
Gonc, mark this Sheet of Paper with the Figure (1 
about the Middle thereof, for the firſt Sheet. Then, 
taking this Sheet off your Table, put another clean 
Sheet thereon, and draw upon it a Line parallel to 
tus contrary Edge of the Table, as the Line, R 8. 

e 


— ʒ — — 2 —=< - * 
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Then tak- R A 


ing your 
firſt Sheet 
of Paper, 
lay it upon 
the Fable, 4 
7 that the e 
ine PQ i 

nay exact- ENTS - *. 

ly lie upon ü 

the Line 

R, to the : 

beſt Ad- 


vantage, as : 
882 S E 


„% 9h«9«h“.„ͥ7 „„ „ „ „6660 „ 6 


at the 
Point O. 
Then with 
the Point of your Compaſſes draw ſo much of the 
Line ODD upon the clean Sheet of Paper as the Lale 
will hold. Having thus donc, procced with your 
Work upon the new Sncet, beginning at the Point 
O; and ſo going ſor ward with your Work, i in all re- 
ſpects as has been beſore directed; as from O to . 
from E to F, from F to G, and G to A; ſhiſting 


your Papcr as you have Occaſion, 


Cnr 


eld, into Parts or 
Doles, belonging to 
{ 


I. ded, in the Man- | ; [ 
4 3/2 [1 


" A \ \ \ 
Scale and Com- o RS. VOOR Ne | 
| paſtes on the Line A B on the Paper-plot. In the very 
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(;rrerning the plotting of a Town -field, where the ſeveral 

Lands, Butts, e Dales, ave very crooked; with an 
vation concerning hypathenuſal, or ſloping Beunda— 
t 5 Js i 


Suppoſe AB CDE T3 3 


„r of a common 4 0 


nen ſeveral Men: 

Frſt, plot the whole, 

-- 11th been before ob- 

{ricd, then meaſur- 

gm A to B upon GU | 4 

t1: Land, note down, FER is | 
5 ö 
ö 1 


;: you go along, at 
ky many Chains or 
Links, or both, the \ | 

D:viton is between \ \ \: \ \ 
Dule and Dole, and \ | \ \ 
accordingly mark r 
them out by the Help „ \--\ 


1 
7 


me Manner you muſt meaſure, and mark ouc the 
Lines OG and E D; which bing done, take the 
Paper from the Inſtrument, and laying it before you 
na Table, with the Side AE towards you; the 
Compaties muſt be fo placed, that onc Foot reſting 
von the Table, the other may paſs through the 
Pots of Diviſion upon all the three Lincs, viz. A By 
0E, and ED as they do in the above Figure. 
lf the Content of any one or more of théſe Parts, 
Zults, or Doles, be defired without plotting, it may 
©21::y be done, with your plain Table, in the Man- 
ner 10Howing, 
Take the Breadth by your Chain at the Head and 
ver End, and adding thoſe Numbers together, the 
tiird Part of the Sum is the equated Breadth ; by 
4 | which, 
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which, multiplying the Length meaſured dun te 
Edyze, or Middle, the Product gives the Contcn!, 

But both in this caſe and that mentioned befte 
the Figure of a Plot may be ſomewnat diford:; | 
not only by the Unevenneſs of the Ground within, 
but alſo by the greater Declivity of the Ground wi. 
the Boundary Lines paſs, cither of the whole Plot, 
particular Parcels, For whereas in plotting, oy. 
Line is preſumed to be horizontal, or level, tht tt 
may paſs from Angle to Angie the ihorteſt Win, 
and that every Part may be duly fituated, and 1 
thruſt another out of its right Place, which it will, 
If it be not level, but falling down towards a Vale, 
or riſing up a Hill, or compounded of both; {;r 1 
Line over ſuch Ground will be falſe as to the Þl +, 
and therefore muſt be reduced to a level, and 5 
taken off the Scale, and protracted in the follewir 
Manner : 


TH 
4 * * 


2 


* E * * 
b \ * 8 82 000 0000000 00 @ 
* ' e 
5 * * 
of 


Suppoſe ABC to be Part of a Hill falling with- 
in your Plot, your Boundary Line going crook d 
from £4 to B, following the Surface of the Ground. io 
hnd the horizontal Line, equal to A C, cauſe ſome 
Perſon to tand at the Point A, the Foot of the Hill, 
and to hold up the End of the Chain to a con- 
venient Height, and gently aſcending the Hill, you 
muſt draw it level, and make a Mark where it touch- 


yy 
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eth the Hill, obſerving the Number of Links be- 
tween your Aſliſtant's Hand, and that Place where 
he muſt take his ſecond ſtanding, and hold it un 
as betore, and ſo draw it out level again, *till it 
touch the Place where he muſt take his third Stand - 
ing, noting the Links as before; and fo proceed, 
till at Jaſt, from his fifth Standing, you draw the 
Chain level to the highelt Point within your Plot, 
viz, the Point B. And as the dotted Lines of this 
Figure was evidently equal to the Line A C, fo are 
the Links noted down at every Station, when ſum— 
med up, equal to the horizontal Line of that Part of 
the Hill. 

In the very fame Manner, only inverting the Or- 
der, you may find the horizontal Lines going down 
Hill, where that is moſt convenient; and if there be 
both Aſcents and Deſcents in one Line betwixt two 
Angles, the horizontal Lines of both muſt be found 
and joined together without Protraction, 

All that has been ſaid concerning Declivities of 
ring or falling Ground, is to be underſtood when 
they are conſiderable, and a very exact Plot re- 
quired ; for ſmall oncs, cfpecially when much Ex- 
actnels is not expected, are not to be attended 
10. 


Cor 
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Concerning taking inacceſſible Diflances by th+ 
Table, and accefſible Attitudes by the Etat, N 


In order to anſwer \ A 
Quueitions of.- this .---. ; — 5 1 
kind, it will be ne— 

ceſſaty to meaſure 

the e be- 

tween two ſtations, 

properly choſen on 

the Banks of the 

river, from whence 

ſome Obiecton the 
oppoſite Bank may 

be ſcen; then take 

the Angles at each | 
Station, and mea- 8 

ſurc very accurate- 

ly the Diſtance between them ; theſe Obſervation 
being plotted, the Diſtance may be eaſily nicalured, 


EXAMPLE. 
Let A be the unknown Breadth of a River. or 


which the General, that he may inform himſeit ! » 
many Boats and Planks are neceſſ ary to be braust 

commands you to tell him the true gem 

A, where he is at preſent to C, a little Buat- 

on the other Side the Water. 

To f{ tisfy his Demand, plant your Table co tr: 
with Paper at A, cauſing a Mark to be ſet up at », 
at a ood Diſtance from you, along the Bank © 
River, the further the better, if the Diſtance £4 
not hinder the Sight; then having choſen a Point 5 
repreſent A, and ja d the fiducial“ Edge u Pon ity 6 
rect your Sights tov-ards C and B, and ftrike L 
towards them, nch don, {et up a Mark at "Ip an 
from thence n eafire to B, fix Chains, thirty-tv9 
Links, and plant your Inſtrument at B, I ping 
the fiducial Elge to the Line A B, and turning 


about the Head of the Inſtrument upon the © off ry 


rauf 


40 
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uch the Sights you ſee the Mark at A, and then 
--w it faſt. 4 : 5 

n the laſt Place take ſix Chains, thirty-two Links 
our Scale, and ſet it on the Line AB, from A 


4 
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B, and laying the Fiducial Edge to the Print B, 
Im thence direct the Sights to C, and draw the Line 
Je, meeting or cutting the Line AC in C: {0 ſhall 
ki: Space A C meaſured on the Scales, viz. eight 
gains, twenty-ninc Links, be the Diſtance required, 
en becauſe the Chain is twenty-two Yards long, if 
ou multiply 8.29 by 22, the Product is 182 Yards, 
and 1 cf a Yard, which by Reduction is ſome- 
thing more than 13 Inches and 4 of an Inch. 

How to take the Height of a Free, Tower, or 
Seple by a Protractor, without any arithmetical 
(ration, hang a Pluryact with a fine filk Thread 
te the Center of it, and hold it ſteadfaſtly with that 
En to your Eye where the Numbers begin, then 
look ſtreight along the Diameter, ſtill removing back- 
ward and forward as there is Occaſion, 'till you ſee 
the Top of the Tree, Tower, or Sterple, and the 
Thread at the ſame Time fall upon forty- five De- 
recs, ſo ſhall the Diſtance from your Eye to the 
Tree, Tower, or Steeple, meaſurcd in an horizontal 
or level Line, together with the Height of your Eye 
above the Bottom of it, be equal to the Height of 
the Object, 

{f cither for Convenience of Sight, or any other 
Reaſon, you think proper to place the other End of 
the Diameter to your Eee. then the Thread for the 
aove Trial muſt fall upon 135 Des. inſtead of 45. 
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Of meaſurims BRICKLAYER'S WORK. 


D1scipuLVvs, JS chere any Difference betveccu 


meaſuring Bricklayer's Work, 

nd that of meaſuring Superhcics in general! 
PHilLo, There is no Difference in finding the Con- 
unt: but there is a very material Difference in taking 


bc Dimenſions, and finding the true Value of any 


Place 
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Picce of Work; becauſe Walls are of different iu 
nels; ſometimes ornamented, ſometimes not; it u, 
therefore be neceſſary to explain thefe particulir, WM: 3... 
tor otherwiſe it will be impoſhble to meaſure tru u urn 
ſeveral particulars of Bricklayer's Work. © 

D1sciv. How are the Dimenſions taken? 1); 

PHiLo. The Dimenſions in Brick-work, are cf.. 
mated by the Rod, conſiſting of 16 Feet and vil... 


half, therefore the Reſult is in ſquare Rods of 272. pe 
iquare Feet each, 


. 8 8 i Saua 
:ence, in Practice, they divide the Area ſod in Mt: * 


1 Or 
Square Jeet by 272, and the Quotient will be neg.,“ 
Rods required, Ciel: 
Bricklayers 2 compute or value their Was ber 
at the Raw of a Brick and an half thick; and if e! 
the I hickneſs of the Wall happen to be mere cr. de 
lets than that Standard, it muſt be reduced to the ne 
wpove JThickneis, in the following Manner. the | 
Mru}tply the Arca of the Wall, by the Number of It 
halt Erici:s, contained in the Thickneſs of the Wall; Wa! 
91 TR | 25 <d + l d n 16 0 he 
uvide the Product by 3, and the Quotient is the WM. 
one 
Arca required, Cle 
Brick Walls are fometimes wrought part of the Wc... 
way two Inches thicker than the reſt of the Work; f 
theſe two Inches ferving as a Water-table to the "M 
Vall, which is commonly ſet off ab o Feet | 
Wall, which is commonly fet off about two rat WW 
above the Ground; the Brick-vwork may theretore ett 
be mcatured at the tame Thickneſs, which is above WI... 


the the Water-table; and then the T wo-inch-work 
may be meaſure), and aiteryards reduced to that WW 
of a Erick and a half. f 

Drsciy, { now irihcicntly underſtand why there 
is a N-ceſiity for dividing general A 2:turation of | 
Super cies into different Kinds: but cu alſo men- 


| 8 Wa 
ton. ſemeching, of ornament: erk; 1 ſhould be b, 
ad to hear you cxplain W.]. sou meant by that MW... 
155 reſlion? i 1 

Prins By ornamental Mui is meant the Arches I; 
over Dcovis, Windows, &c. Facias, . Architravis, 2 
rubbed Keturns, Friczes, Coriuces, Ruſtics, XC. 5 


Piers, Columié, Pilaſteis, &c. wluch are dehnen the 
guat 
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Square Foot, But the Bricklayers in general under- 
nd, by ornamental Work, thoſe particular Parts 
n a building, which are ground, gauged, or po- 
ed. Others call cars d Mouldings, &c. by the Name 
ornamental Work; but this is generally undertaken 
n certain Price per Foot, running Meaſure, 
Discir. I am greatly oblized to you, Sir, for 
rour kind Intelligence; but ſhould be glad to know 
how the Dimenſions of fuch Works are taken? 
Phito. When the Content is to be found in 
Suare Meaſure, the Length is meaſured where it 
WF: greateſt, and the Height or Breadth is meatured 
e extending the Line ICON te upper Part oi the 
eee, to what Workmen call the deff, Of wer 
bert of it, including in this the Bottom home tc 
* 1 tic back Part of the Bricks. Ihe fame Method js 
9 cblerred in meaſuring Cornices, and Hacias, &c. 
N They are girt over all their Surfaccs. PCH ine both 
e uppee and under Returns, no Hart being chitted. 
1. It is alſo neceſſary to oblerve, that when {'wo 
he Walls join in an Angle, they meaſure the Length of 
ae on the outſide, and that of the other on the in- 
the ie; the Sum of theſe two Menſurations, being con- 
ſdered as the true Length of the whole Wall. 
15 In all Buildings of any Height, the Thickneſs of 
\ Wie Walls decreate as they riſe; and this Decreaſe 
„ Wconiſts generally of half a Brick. Phe Thicknets is 
ſet off on the infide, and generally in a place where 
„de Floor will be laid; a Contrivance by which 
the Sctt-„ff is concealed, Theſe different "Thick- 
nies therefore muit be mcafured ſeparately, their 
Areas found, and then added together ; for that Sum 


1 gives the true Content of the Wall. 
2 If a Chimney ſtand by itſeli, without any Party- 
be Neal being joined to it, they meature it in the fol- 
at being Manner: tixy pirt it abcui for the Length, 
and reckon the Height of tac Story tor the Breauth : 
25 The Thickneſs mutt be the fame with that of the 
85 Jaumbs, 8 the Chimncy be wrought uprigat 
: tom the Mantle-tree to che Ciclin ; not deductnig 
e any Thing for the Vacency, between tue Mantle- 
2 tree 
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tree and the Hearth, becauſe of the gathering ofs 
Breait and Wings to make rvom tor the Huarth, ;; 
the ncxt Story. 

But when the Chimney-back is a party-wa!!l. - 
the Wall be meatured by itfelf ; they take the In: 
of the two Jaumbs, 1 the Length of the Bias 
for the Length; the Height of the Story for . 
Breadth; and the Thickneſs of the Jaumbs fene 
proper Thickneſs. With theſe Dimenſions the C 
tent of the Chimney is caſily found, 

Chimncy-ſhafts, or thoſe Parts which appear abo 
the Root, are meaſured by girting them with a Lin: 
about the leaſt Part for the Length; and taking the 
Holt for the Breadth, If they are four Inche, 
EF nwcknets and one Brick; but if they are nine Inches, 
tie reckon the Thickneſs at a Brick and a half, 
in Conſideration of heir plaiſtering, or as they call 
i*, pargeting, the Inſide ef the Shaft, and the I roubic 
cf rif.ng the Scaffold. In fome Places, indeed; it i; 
cuftmary © How double Meaſure for Chininicy, 

When the Chimney ſtands in one of the Angles or 
Corners of tte Room, they multiply halt the Product 
of the Heiglit into the Breadih of thñe Breaſt on Front, 
and reckon: the Thickneis by that of the Jaumbs. 

tt you mutt always remember in meuturtig Erick- 
work, that you muſt deduct the Spaces left for Doors, 
Windows, &c, 

Discir. Jam highly obliged to you for this Ex- 
planation, and perceive that the Difficulty conſiſts in 
taking the Dimentons properly, and reducing thy 
Whole to a Erick and a half thick; that is, by 
tiplyins the Arco by the Number of Halt Bricks, an. 
dividing the Product by J+ 

Pru1Lo. You are extremely right, Diſcipulus ; and 
in order to flotten the latter Part of the Wort, 
mean, to ſave the "T'rouble of multiplying the Arca 
by the Number of Halt Bricks in the Wall, cc. am 


dividing that Product by 3, I have calculated the 


following TABLE, which will fave a great deal. c! 
T'ronble, and remove the Danger of commuting 


Nliſtakes. 1 
A TABLE 
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For reducing BRICK-woRK of any Thickneſs tc h Fo 
Standard Thickneſs of one Brick and a ka; 


| A Bricks! 3 Bricks. |3% Bricks 3 Bricks. 
N. * Q. F. R. Q. F. R. Q. F. 
1 Quarter. |o 1 45 2 of © 2 22] 5 2 4: 
2 Quarters.] o 3 22 1 0 of 1 o 45] 1 1 2: 
3 Quarters.| 1 1 of 1 2 of 1 3 0 2 © « 
— 1 1 2 2 0 e 4222 27 
N 23 1224 0 of 4 2 45] 5 1 22 
= 3} 5:::.0-::-0]-6:::.6 9 2 © 08 0 0 
= 4]6 245]8 o of 9g 1 2210 2 45 
8 58 122110 o 011 2 45]'2 235 

= 6% O o © oflz o ofi6 o 
8 2111 2 45114 o 0416 1 22118 243 
2 ig 6 0 o|18 2 45121 1 
= 915 2 18 © 0 — o 024 © © 
2 10,15 2 45/20 © 0,23 1 22/26 2 4 
5 11118 1 2222 © 025 2 4520 1 2: 
* 1220 © 0024 © 028 5 ojz2 © 0 
— 13121 2 45]26 o 030 1 22134 2 4; 
— 14423 1 2228 © 032 2 4537 2. 
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A TABLE 
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A 


TN Bb. 


dne For reducing Br1CK-WORK of any Thickneſs to the 
Standard IThickneſs of a Brick and a half. 


— | — 


eke 41 Bricks 5 Bricks. 5 Bricks. | 
. R. Q. F. R. Q. F. R. Q. F. 
> 4; 1 Quarter. % 2 9 8 3 0 
22 | 2 Quarters. |: 400-4--0-:46} $53 #* 
3 Aren. 1 
45 | * IE z 0 o 22 3 45| 
| 22 © 21-6 46 n, 
© — 3] 9 © ojio © 9 11 o © 
— oo — — — 
2 45 — * o 0113-1: 2214 2 45 
122 1 8 1 oj10 2 45018 TW 
) S 5118. 0 %% a 0,22. 2 3 
> 43 * 521 © ⁰ ZZ 1 22125 2 45 
1 27 2 8124 0 026 2 45129 r-23 
9.9 — 9e 912 
2 45 8 1030 © 0133 | 22 35 2 45 
1 22 i 1133 0 036 2 45149. 1 22 
© : | 

9 - = 1236 o 0140 0,44 0 O 
2 43 AD 13]39 o of43 122,47 245 
4.22 — 1a 0- is e 
O O 8 161.45. 0. oe „ 
2 45 2 16148 o 0153 1 22,53 2 45 
i 29 = FILL o 050 2 45 62 1 22 
o 5 18054 © 0102 © 0,66 © 0 
2 43 9 19057 '0 9103 122169 2 45 
1 2 72 20160 o 065 2 45173 1 22 
— 2 21163 O 0150 0... 0177. 9: 01 
— — _ — 
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ExXPLANATION of the foregoing TABLE, 


At the Head of the Table is ſet the Thickneſs e 
the Wall, in Bricks and half Bricks, front half 
Brick in Thickneſs to fix Bricks. 

In the firſt Column is placed the Number of . 
Rods contained in an y Wall, from one Quarter 6t 
Rod to twenty-one Rods; and againſt thoſe Num. 
bers, in the other Column, ſtands the Quantity of 
Brick-work, in Rods, Quarters, and Feet Which , 
Wall contains of any of theſe Thickneſſes, att? 
Head of the Table. = 


EXAMPLE. I. me 


If a Wall upon the Supcrficies contains Tuche 

* * 1 * . * 1 . 4 

Rods, and it be three Bricks and a half in "Thick- ff 
neſs, how many Rods does the Wall contain of the pe 
Standard Thickneſs of a Brick and a half, 


* * . . . Wi 
Find twelve Rods in the firft, and under three: * 
. * my * « 1 ah 
Bricks 4, at the Head of the "Table, in the Ane of 


of meeting, you will find 28 Rods; which is the 
true Quantity required at the Standard TI hicknci> oi WM 1, 
2 Brick and half, 


. a 
EXAMPLE. II. 7 

If a Wall be four Bricks and a half thick, and 0 
contains upon the Superficies nineteen Rods, how 0 


many Rods of Brick-work are contained in tha: 
Wall, at the Standard Thickneſs? 

Look for nineteen Rods in the firſt Column, and 
under 4 Bricks 4, you will find fifty-ſeven Rods, the 
Content required, 

The fame may be obſerved as to any other Wall. 

Discir. I think your Directions ſo very plain, 
that I thoroughly underitand the Whole, and there- 
fore ſhall not give you the Trouble of anſwering 
any Queſtions, 

HILO, It gives me great Plcaſure to hear you un— 
derſtand my Inſtructions ſo readily ; indeed I have 


endeavoured to render them as plain and evident, L 
the 
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te Nature of the Subject will aimit. But before 1 
conclude this Chapter of Bricklayer's Work, it will 
be neceliary to explain the Method 


Of meaſuring Gatle- Ends, 


Dr*ciP. What do you mean by Gable-enis ? 

Puito. By a Gabie-cnd is meant thc upright Tri- 
angular End of a Houle, from the Cornice or Eaves, 
to the Top of the Roof; and thcereiore the Content 
is found by the lame Method as that alrcady given 
in Page 17, for meaſuring Iring.es, 

But it is a common Practice 'w.ch Workmen to 
meaſure the Breadth of the Hlauufe, Which conſtitutes 
the Baſle of the Triangle; an ten meature the 
Length of the Ritter, adding to it half it; Length; 
and the half of that Sum will be the Let git of the 
Perper cular required. But this Rule |: rue only 
when ine Roof is what they call ue Fitch; that 
is, When the Rafters are three Quarters of the Breadth 
of the Building. 

I would therciore always adviſe you to meaſure the 
Length of the Perpendicular; or, if that cannot bo 
caſily done, to ſquare both the Length of the Rafter, 
and half the Length of the Baſe ; ſubſtract the leſſer 
from the greater, and extract the Square Root out 
of the Reinainder, which will be the true Length 
ef the Perpendicular required. 


As 


II2 
As the 


meaſur- 
ing of 
Gable- 
ends is of 
ſome 
Conſe- 
quence 
in find 2 
ing the 
Con! nts 
ot Brick- 
layers 
Work, 


and 18 
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often miſtaken by 
Meorgin will cx] 


Workmen, the Dimcrim 
Wain the truc Method of pieces 


ing, and point out the Ernors thut oft! ” 
following the common Rule, with regard to it 
Length of the Perpendicular, 

The Triangle ADB, repreſents a Gable-cud of 
a true pitched | 
Rafter AD=DB, is three fourths of the Lenoth of 
the Baſe A B. In this Caſe the Len 
dendicular DF, will be truly found 
Method : But if the Roof be above 
that is, if the Raſter AC be more than three fourth. 
of the Baſe AB, the L | 
CF, canrot be found ſufficiently near the Truth 
by the common Rule. For CF is conſiderably greut- 
er than DF; and conſequently the whole Space be— 
tween ACB and AD 
man. On the contrary, if the Root be below the 
true Pitch; that is, if the Rafter AE=EB be las- 
than three fourths of the Baſe AB, the Perpend!- 
cular EF will be ſhorter than DF; and conte— 
quently the Workman will be paid for the Space be— 
tween ADB, and AEB, above what he has 
ically done. 
truſt to the Workmen's common Rule, till you are 
allured by actual Menſuration. that the Roof is truly 


oof, that is, when the Length of the 
th of the Per— 
y the commen 

true Pitch; 


th of the Perpendicular 


will be loſt to the Work- 


I would therefore advife you never 0 
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hed ; becauſe you are then ſure of being right, 
n becauſe the true Method is attended with very 
lite Trouble, more than the common Rule. 

Theſe Particulars being well conſidered, you will 
414 no Diſkculty in meaſuring any Kind of Works 
erformed by the Bricklayer: ſhall therefore 
ti this Species of Menturation, with ſolving the 
following Qucſtion. 

What will the Bricklayer's Work for erecting the 
Wells of a Houſe, at 5l. 10s. the Rod amount to, 
ſuppoſing the Walls to be of the following Dimen- 
tons: The Side-walls 28 Feet 6 Inches in Length, 


\ the Height of the Roof from the Ground 55 Feet 
5 Inches, and the Gable to riſe 10 Feet © Inches, 
the Roof being a true Pitch: The Side-walls from 

e e Bottom to 20 Feet at 2 Bricks and a half thick: 

It 20 Feet more at 2 Bricks; 15 Feet 6 Inches more at 
-, WW: Brick and a half thick; and the Gable-cnd 1 Brick 
tc MN thick ? 

| of SOLUTION, 

the 

| of 

er- FIRST DIMUENSTO N=. 

den 

ch ) 28.5 the Length, 

ch. 25 

tal — 

uth 2.0.0 

e Half Bricks thick. 


3,2850 950 Area in Feet, 
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| SECOND DIMENSIONS, 


3122801760 Area in Feet. 


441.75 Area in Feet. 


Fot RTH DIMuENSIONS, or GABLE-Exy. 


23. 
5.3 Half Perpendicular of the Gable. 


2 
AN 
* 1 


31302 10100. 3 Arca in Feet. 
3 . * 


021 
21 
ny es 


Th 
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950 Firſt Dimenſions, 


760 Second 
441.759 Third 
100.7 

225 2.45 


Then as 272 Fay (a Square Rod) 


is tO FF :: 2252.45 : 45545 
=W 

126225 

1120225 
272)12388.475 (45-545 
1088** * 20 
ERECT?" a 10.990 
1360 12 


D. EM 3 5 
Anſw. 451. 10s. 10d. 2 


ble, 


CHAP. III. 


Of meaſuring CARPENTERS WORK, 


Discip. What Methods are made Uſe of by Car- 
enters in meaſuring their Works? 

PHILO, Carpenters, in meaſuring their Works, 
ve Recourſe to different Methods; becauſe the dif- 
agent Parts of their Employment tender different 
Methods of Menfſuration neceſlary. But at the ſame 
lime you muſt remember, that theſe Methods vary 
ty in taking the Dimenſions; for when theſe arc 
truly 
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truly found, the Contents will be had, from the co. 
mon Method of mcaturing geometrical Figures. 

Discir. This Explanation has removed {er 
D:ithcultics which occurred to my Mind, I ws 
ſuaded, that the Areas were found by the fome ue 
thods as are uſcd for finding them in ſimilar . 
gures and therefore required very little Explanation, 
as I hope, 1 have ts Gn retained all the Rules 1c 
have been kind enough to lay down for that Pur 
But I ſhall now .men very attentively to 5 r 
planation of the Methods taken by theſe bre ca 
Artiſts. | 

Prito. Carpenters Works, which are mec:ſur;/ e, 
are flooring, pctitioning, and roofing, all which ass 
meaſured by the Square of ten Feet long, and u 


broad, ſo that one Square contains an hundred $quure 


Leet. 
Of FLOORING, 


The Dimenſions of Floors are taken within the 
Walls; but thoſe of Joiſts and Girdere, the Length 
If the Room, and alſo the Diſtance they are let iro, 
the Walls, are taken. | 


EXAMPLE 1. 


If a Floor be 57 Feet 3 Inches long, and 28 Feet 
2 Inches baoad, Mo many Squares of Flooring is 
there in that Room? To know this, multiply <7 
Feet 3 Inches, by 28 Feet 6 Inches, and the P:v- 
duct will be 1631; divide this by 100, which is done 
by cutting off two Figures towards the right Hand 
with a daſh of the Pen, and the remaing Figures :t 
the Quotient, and the Figures cut off are Fect. Thus 
if you divide 1631 by 100, and cut off 31 from tie 
right Hand, the Quotient will be 16 Squares, and 
the 31 cut off will be 31 Feet, 


Oper 


{ 

2? 
45" 
114+ 
10.3 


—5ð— 


Th 
ir 
ball 
lirthe 


If; 


Inc 
dqua 
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Operation by Decimals, and aljo by Feet aud Inches. 


3 
67.25 $7.3 
28. 5 28.6 
dee 1 
11450 28.7. 6 
1537627 | 7.0.0 


Anſw. 16 Squares, 31 Feet. 161317. 


EXAMPLE 2. 


if a Floor be 53 Feet 6 Inches long, and 47 Feet 
Inches brand; now many Squares are Contained in 
that Floor? 
OPERATION. 


1 
47.75 53 
. 1 
23875 371 
14325 212 
1397s 49.1 
N 23 6 


Anſw. 25 Squares, 54 Fezt 2554.7. 0 


Of PARTITIONING, 


The Dimenſions of Partitions are taken in the ſame 
anner as thoſe of Floors, and therefore require no 
ker Explanation. 


EXAMPLE I. | 
a Partition between Rooms be in Length 82 Feet 


inches, and in Height 12 Feet 3 Inches; how many 


dquares are contained therein; 


* i Ope- 


— » 


— << — 
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Operation by Decimals, and alſo by Feet and Int), 

PEP» 
12.25 82.0 if | 
82.5 12.3 7 
— A o 100 

6125 990 © 

2450 2 7.6 
1010.5 Anſw. 10 Squares, 10 Feet — 
EXAMPLE 2. 
If a Partition between Rooms, be in Length 17 
Feet 3 Iaches, and in Breadth 11 Feet 3 Inches; hu» Fla 
many Squares are contained therein ? Ha! 
Operation by Decimals, 

19.75 In 
11,25 two | 
8 987 5 Fir 
3950 Floor 
1975 01 1t 
1775 and p 
2 22.1875 4 
Anſwer, 2 Squares, 22 Feet. d 
ſhafts 
Or RooFiNG. Sy-l 


Tt is a Rule among Workmen, that the Flat ot any WW => 
Fo-uic, and haif the Flat thercof, taken within the 
WWulls, is equal to the Meature of the Roof of thic 
ſame Houte ; but this is when that Roof is true pitch- 
ed ; tor if the Roof be more flat or {teep than the true 
Pitch, it will meaſure more or leſs accordingly ; mul 


tiply thereiore the Length and Breadth togetner, and 61 
to that Product add half the Sum, which being de ter of 
vided by 100, wil give the Anſwer in Squares. doune 
the g 
cutti 
the ( 


ExAMPLE 


J's 


1 
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EXAMPLE. 


If a Houſe within the Walls be 44 Feet 6 Inches 
1-27, and 18 Feet 3 Inches broad, how many Squares 
of 1vofing will cover that Houſe ? 


„ 
18.25 44.5 
1 18.3 
9125 352 
44 
7300 11.1.6 
7 ZOO 9. o. 
Flat 812.125 Flat 8121.6 
Half 406 Half 4065 


12018 Anſw. 12 Sd. 18 Feet. 12018 


In the meafuring-work of Carpenters, there are 
to Things which ſhould be attended to: 

Firit, in the meaſuring of flooring, after the whole 
Floor has been meaſured, there are to be deducted out 
of it the Well-holes for the Chairs and Chimnics ; 
and partitioning, for the Doors, Windows, &c, ex- 
cept, by Agreement, they are to be included. 

Secondly. In meaſuring of roofing, ſeldom any De- 
actions are made for the Holes for the Chimney-— 
ſhafts, or the Vacancies for the Lanthorn-lights and 
d«y-lights, as they are more Trouble to the Work- 
man, than the Stuff that would cover them is worth. 


CHAP. IV. 


Or MEASURING GLAZIERS-WORK. 


Glaziers generally meaſure their Work to a quar- 
ter of an Inch, and never make any Allowances tor 
wund or oval Windows, but always meaſure them to 
the greateſt Length ; for there is more "Trouble in 
cutting the Glaſs to thoſe Shapes, than the Value of 
tze Glaſs omitted, 


Q 3 When 
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When the Dimenfions are thus accurately take, inf 
the Content in Feet, Inches, &c. is caſily found |; into 
the Methods already laid down for meaſuring Supe. Givi 
ficics; and therefore need not he repeated here. B 
as theſe Tradeſmen give particular Appellations to th: 
various Dimenſions of Quarries uſed in glazing Win. 
dows ;z it will be necetlary to add an Explanation «; If 


theſe Terms, and then ſhew how they are mcatured, Ro 
nd the Content found in Feet, Inches, and Parte, _ 
The Range, which is a perpendicular, let 1: = 
from one of the obtuſe Angles to the oppoſite Sd,“ 
when the Length is the longeſt Diagonal, from cn 
acute Angle to the other, and the Breadth is th: 
ſhorteſt Diagonal, which is drawn between thu tw: 
obtuſe Angles; as for the Sides, and Area of th: 
(Quarry, that is well known to all, 
Glaziers generally conſider twelve Sorts of Quas 
ries, from whence ariſe divers Propoſitions ot in— 
tinite Ute to Glaziers; as 
Firſt, To find any of the five Dimenſions, a; 
Range, Side, Length, and Breadth, of any ot the 
Sort of Quarries. 
Secondly. To find the Area of any Sort of Quarries, 
"Thirdly. Having any of the Dimenſions given, viz, 
Range, Side, Breadth or Length, to find the Nane 
or Dcnomination of the Size, viz. whether 8s. 108. 
128. &C, 
Fourthly. Having the Area of a Quarry given, to 
find of what Sort or Size it is. | 


Fifthly, Lo find whether a Window be glazed with * 
thoſe, they call Square Quarries or long ones; for it Ini 
is to be obſerved, that there are Sizes of Square Quar- are 


ries, and fix Sizes of long Quarries, which make 
twelve Sorts in all. 

Glazier's Work is meaſured by the Foot Square; 
ſo that the Length and Breadth of a Pane of Glals in 
Feet, being multiplied into each other, produceth the 
Content, 

It ſhould be remarked, that Glaziers uſually take 
their Dimenſions very accurately; and in multih h 

mal- 
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ing Feet, Inches, and Parts, the Inch is divided 
into 12 Parts, as the Foot is, and cach Part is alſo 
divided into 12. 


EXAMPLE I. 


If a Pane of Glaſs be four Feet, eight Inches, and 
tree Quarters long ; and one Foot, four Inches, and 
one Quarter broad, how many Feet of Glaſs does it 
contain? | 


The Decimal of $5 Inches 32 in $.729 


4 Inches 4 


357 
„ 
4: 8 8 4.729 
ADD. IN 1.374 we 
4 8 9 e 
is 23645 
e ee I 14187 
. ä 4729 1 

6. 03066 


Facit 6 Feet 4 Inches. 


EXAMPLE 2. 


If there be cight Panes of Glaſs, each four Feet, 
ſeven Inches, three Quarters long, and one Foot hve 
Inches one Quarter broad, how many Feet of Glaſs 
are contained in the ſaid eight Panes ? 


: Inches 32 $.46 
The Decimal of z Inches 15 "y 23 


— — ——— - — VV —8 2 — — 
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9 4.6 6 
3 : 1.457 
9 33522 
2 
I 
I 


9 13938 
49 18584 
4641 


3 Ss 
8 6.676302 
= 8 


53.410416 
Facit 53 Feet 5 Inches. 


EXAMPLE z. 


" Tf there are ſixteen Pancs of Glaſs, each four Feet, 
five Inches, and a halt long, and one Foot jour 
Inches and three Quartcrs broad, how many Fect of 
Glaſs is contained in them ? . 


F. I. 2 
4 1 4. 458 
7 . 1. 355 
4 5 22290 
I 0 40122 
. 3-4-2 0 13374 
6 2 8 2 1 2 6 4458 
4 6.218910 
24 10 1 Lot 
_4 24.87504 
99 3-5 10: 0: 0 + 
— 88 99.5025 


— — _— — — 


It may be obſerved, that inſtead of multiplyiro ty 
16, I have multiplicd by 4 twice, becauſe four 'I in: 

is 16. 
When Windows have half Rounds at the eh, 
they are to be meaſured at their {full Height, 5 
ty 
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they were ſquare. For the ſame Reaſon, round or oval 
Windows are meaſured at the full Length and Breadth 
of their Diameters. 

In like Manner are crack'd Windows in Stone— 
work meaſured by their full Square; and for this 
plain Reaſon, that the "Trouble of taking their Di- 
menſions to work by; the Waſte of Glaſs in work- 
ing; and the Lime ſpent in ſetting them up, is far 
more than the Value of the Glaſs. 


CHAP. V. 


Or MEASURING JotNER'S-WORK. 


Joiners meaſure their Work by the Yard ſquare; 
but they take their Dimenſions differently from others. 
[1 taking the Height of a Room, about which there 
either corniſh, ſwelling Pannels, or Mouldings, they 
begin at the Top with a String, and girt over all the 
Mouldings, which makes the Room meaſure much 
nigher than it really is; but in meaſuring about the 
Room, they take it only as it is upon the Floor. 


RUuLE. 


Multiply the Compaſs by the Height, and the Pro- 
cuct divided by 9 will give the Anſwer, 


EXAMPLE I. 

If a Room of Wainſcot being girt downwards over 
the Mouldings be 15 Feet 9 Inches high, and 120 
Fect 3 Inches in Compaſs, how many Yards are con- 
tained in that Room ? 


F. I, 
. 126: 25 
1 EE = ; + Wk 
630 5 65125 
120 88375 
04 26 63125 
1 12877 
ee ee ee 9)1988.4375 _ 
971938: 5:3 220-8 


Anſw. 220 1: 8 F. 
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| EXAMPLE 2. 


If a Room of Wainiot be 17, Feet 2 Inch high. 


: * A a 
irt over the . and thi. Compats of the ( 
—_ Feet 6 Inches, how many Y a: us ors i; Th 
contain: N 
g tnat C 
4 55 in tak 
7 s 137.5 menſi 
1628 12.5 like 
630 6875 Paints 
137 2739 his V 
34:4: 6 9 Þ 
9/2234: 4: 6 . Ain 
2 8. 2 0 7 fe 
245 


Anfr. 243 Yards, 2 Fect, 


633 


If 
In meaſuring Doors, Window-ſhutters, and all oer 

ſuch Work, as is wrought on both Sides, Joiners are Com 

paid for work, and half-work; therefore in meafur- Han) 

ing all ſuch work, the Content mult firſt be ſound as 

before, and half that Content muſt be added to it, 

which will give the Content at work and half. 


EXAMPLE 2. 


If the Window-ſh»+tters be 69 Feet 9 Inches broad, 
and 6 Feet 3 Inches high, what is their Content at W— 


— 82388 1 R 
— 22 a = —ůů—— ä —— —ͤ ——ʒ— pſñ— —— — nd — 
— —— OY — 2 = 


Work and half ? 9 
| I. 
69:9 69.75 
| PE 6.25 
| 413 :6 34875 
5 ee ee 13250 
| $35: 1: 3 3 pl 
e eee 435.0375 F. 
1 9.0653 : 10: 10 227.9082 2 
it . 9)65 3.9062 


72.5 
Anſw. 72 Yards, 5 Feet. 
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Or MEASURING PAINTERS-wWoORryr. 
8 The taking of the Dimenſions, is the ſame with 
that of Joiners, by girting over the Mouldings, &c, 
in taking the Height. I'ne caſting up, after the Di- 
menſions have been taken and reduced into Vards, is 
likewite the ſame witn that of Joiners Work; but the 
Painter never reckons Work and half; but reckons 
his Work once, twice or thrice coloured over, 

It ſhould however be obſerved, that Window- 
lights, Window-bars, Caſements, and ſuch like 
Things, are done at ſo much per Piece. | 


EXAMPLE, 


If a Room be painted, whoſe Height, being girt 

11 Worcr the Mouldings, is 16 Feet 6 Inches, and the 

re W Compaſs of the Room be 9% Feet g Inches, how 
. 


r- any Yards are there in that Room? 
25 
t, F., 1. 
222 97.75 
16 28 16.5 
584 38875 
q 93 58650 
1 438 : 10 : 6 BRA 21 ON 
9)1612 : 10 : 6 957512.77 


Anſw. 179 Yards, 1 Foot. 


HAP. VII. 


Or MEASURING PLASTERERS WORK, 


Plaſterers Works are of two Kinds: 
Firſt, Lathed and plaſtered Work, which they 
call Ceiling. | 
decondly, Rendered Work, which is of two Sorts, 
„a. upon Brick-walls or between Quarters, and . | 
f the 


_— 


——— — — — of. —— 
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the Partitions between Rooms; all which are mcaſurc| 
by the Yard ſquare, or ſquare of 3 Feet, which 1, 
9 Feet. | 


Or CIEL1NG. 


If a Cieling be 59 Fect, 9 Inches long, and 24 
Feet, © Inches broad, how many Yards are contained 
in that Cicling ? | 


EXAMPLE. 


** | 

$9: 9 $9-75 

24: 6 24.5 

36 29575 
118 23900 

18: 00: 0 11950 

. 943.575 

1463 ; 10: 6 Anſw, 162 Yards, 5 Fecc, 


Or RENDERING. 
If the Partitions between Rooms be 141 Feet v 
Inches about, and 11 Feet 3 Inches high, how many 
Yards do theſe Partitions contain ? 


EXAMPLE. 


3 
141:6 141.5 
ont 2 11 
18e : 6 ST 7053 
$6: 430: 2830 
907591 0 13 1415 
Anſw. 176: 7: 0 6 
g9)1591.075 
170.87 


There are three Things between which ſhould be 
Firſt, 


particularly obſerved, 
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Firſt, If there are any JJocre, Windows, of the 
see in the partitioning, Dedustions n.uitt Le made 


Cor tliem. 


Secondly, When rendering upon Brick-walls is 
meaſored, no Dedactions are to be made; but when 
Rendering is invatured between Quarters, Git: ith 
Put may very well be gdegueted for the Cuariers, 
Piaces, and Interſtices. 

hirdly, Whiting and Colouring are both mea- 
ſured by the Yard, as Ceiling and Rendering were; 
and likewiſe in Whiting and Coluuring, one itourth, 
or at leaſt, one Fifth Part is to be added; as one fifth 
Part i; deducted, in rendering between Quarters. 


F 
Or Prunk R's WORK. 


Discir. "THAT Method can be taken te 
meaſure Plumber's Work? 

Tro. No direct Nlethod can be taken; becauſe 

tis impoilible, by the Arts now in Ule, to cait 

Lead of an cqual Thickneſs throughout. And ac- 

cordinaly, all Plumber's Work is undertaken by the 

Pound or hundred weight. 

Many Experiments have been tried to reduce this 
% ſome Certainty, by mcaſuring two Parcels of the 
jame Dimenſions, and caſt at the fame lime; but 
they have all proved abortive; one of the Parcels, 
Hough exactly of the ſame Dimenſions, have always 
bectt found to be much heavier than the other. Beſides, 
lome Work require a much greatcr any ot Solder 
than another, and conſequently mutt be dearer, che 
dolder being of much more Value than Lead, 
Distr. 1 am greatly obliged to you for this In- 
Imation; as I might otherwiſe have attempted, 
nom meaturing the Surface, and the Thicknetis in 
tome particular Part, to calculate the Value of the 
Lend covering any Building; and by that Meas 
ue expoſed myſelf to Ridicule. 36861 
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* 


Of the MENSURATION cf SOLID, 


Discir. HAT am I to underſtand by ge ron 
\Word Solid? g * 5 
Philo, By a Solid is meant a Figure contains: WM; ;; 
under three Dimenſions, Length, Breadth, en. 
Depth or Thickneſs ; that is, the Thickneſs of:? Th 
Body is here conhdered, which, in meaſuring Supa. in 
ficies is diſregarded. 920 
To make this ſtill plainer to comprehend, t . 
ſuppoſe that a Board is four Inches thick; it is ci. Wi. 6 
dent, that this Board may be cut into four, the Sutbce Gain 


of cach of which will meaſure the ſame as befor. tl: 
Bonrd was cut. But it would be very unree'onc!': Wi c. 
to {ſuppoſe that a Board of four Inches thick {1-4/1 | 
he ſo'd at the ſame Price per Foot, as another win 
is only one. It is therefore often neceſſary to ccn- us 
ſider the Depth or Thickneſs of Bodies requirce eee 
be meaſured ; and this is what we mean by the Nn- Wl ;; 
ſuration of Solids; or finding the Content of Boi Wil < 
that have three Dimenſions. 8 

Solids are of various Kinds; and thereſore rcqutte / 
various Methods to find their Contents. 

1. It the Ends and Sides are cqual Squares, the 
Solid is called a Cube. 

2. It the Baſes or Ends are both equal, and heath 
at right Angles; the Solid is called a Paralletop:jc, 

3. It is called a Cylinder when the Ends are equa! 
Circles. 

If the Solid be formed on a plain reQtang::lat 
Bale, having its Sides right-angled plain Trias es, 
whole Vertices all meet in the ſame Point, it 1» c 
a Pyramid; and is denominated from the Number v: 
Sides of which its Baſis conſiſts; as triangu;a!, 
ſquare, &c. | | 

5. If the Baſes, or Ends, are cqual, parallel, and 
ſimilar right lined plane Figures, and whole Sides, ae 
Parallelograms, it is called a Pritim, 6 12 
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6, Tf the Baſe be a Circle, and the Top or Apex a 
Poi! it, it is called a Cone, 
If the Solid be terminated by a Convex Surface, 


/ 
v. ell every Point is cqually diſtant from a certain 


Point within the Solid, it is called a Sphere. 
b. [f the Solid reſemble that of the Sphere, but 


4 


oz „fits Niam-ters be longer than the other; that 


„ It the Superticics be in the Form of an oval, it 
alled a G1, neroid. 

Theſe arc the pri incipal Figures, whoſe 8 Con- 

tent is Fares © to be found, and therefore I ſhail 

feilt, my dear Diſcipulus, expl: ain the Mecihods ge- 
15 rally uſed for that purpoſe, before I procced to 

Ly down the Rules neceſſary to be obſerved i in MCa- 


15 * 


{urine Fruſtums, &c, 


1. M Cube is a regular or ſolid Body, conſiſting of 
er mare and equal Faces and Sides, and its Angles 
ail light and therefore cqqual. 

It is ſappoſer to be generated by the Motion of a 


ſure Plane along a lune Eqs i to one of its Sides 

2nd at right Angles tutreto; whence it follows, that 

3 0 * 2. 7 7 » 

tie Planes of all Sections i to the Baſe, are 

Squares equal thercto, and conſequently equal to one 
20 oth Or, 

\ C übe being a Square Solid, comprehended under 

( i > CONLCET ical 8q A * 58 Ti the E OTUIN of 4 Dy Cy the 


805 1 Content of tais Figure is caſily found by the 
fu! 1 ALY TH 8 


. 


[ kult ply the Side of the Cube into itſelf, and that 
Product again by the Side; the laſt Product will be 
tic Solidity, or folid Content of the Cube. 


> 9g — 
„F . 


Suppoſe the Side of a Cube be ſeventeen Inches 
and a half, what is the ſolid Content? 


R 2 SS 3. its 
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OPERATION. 


5359.375 the ſolid Content. 


ey 99 * 4 
Born 5 A] 0 A + 6 3 


a cubical -- Piece of. N ö — 
Stone, each Side there- \ \ \ 
of 2 ſeven teen 1 
Inches naa half, mul- 1 N 5 
tiply 17.5 by 17. 5, and 5 + 
the Product Is 306.25 | {+1 * 
which ns n. ultipticd i wits, 

by 17.5, the laſt Product ©: | * | | 
will be 53: 50 ſolid Inches, +! | | 


and 375 Parts, —„ 
To reduce the ſalid a | | 


Inches to Feet; divide r 2 

by 1728, becauſe there A | | 
15 . Up | | 

re fo many cubical Wy | | 

Inches in a ot, and 1 Ry i! 


the olle F et in the 
Cube wil be 3.175 cubical Inches remaining. 


def. 
— 
W111 + 
rated 


(9! 
cd 


1 


7 
a 
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DEREMONES TRATION. 


the ſquare 
GD be 
conceived to 
move down 
the Plane A F 
GB always 
maining 

| rallel to 
elf, there 
will be gene- | 
rated by that 1 (\ 
a Motion a 

Lell, having fix Planes; the two oppoſite of which 


wil be equal and parallel to cach other, whence it is 


| 


aled a Parallelopipedon, or Square Priſm, 


If the Plane AB GIT be a Square equal to the 
generating Plane FE GD, chen will the generated 
dolid be a Cube. 

From hence ſuch Solids may be conceived to be 
conſtituted of an infinite Series of equal Squares, 
ach cqual to the Square FLG D, and AF or DE 
wil be the Number of "Terms. 

It the Area, therefore, of F E G D be multiplicd 
in the Number of L'erms AF, the Product is the 
dum of all that Series, and conſequently the Solidity 
ot the Parallelopipedon, or Cube. | 

Or if the Baſe AB C, being divided into little 
ſquare Areas, be multiplied into the Height A F di- 
ned into an cqual Number, you may conceive as 
many little Squarcs to be generated in the whole 
Solid, as is the Number of the little Arcas of the 
S "Ons by the Number of Diviſions on the 
dide AF, 

Thus if the Line of the Baſe AB be 10, that mul- 
tplied by itſelf is co, which is the Area of the ſquare 
baſe ABC, then if AE be likewiſe 10, multiply 
loo by 10, and the Product will be 1cco, and ſo many 
litle Cubes may this Salid be cut into. 

R 5 | From 
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From ti; Demonſtration it plainly appu1rs, 9. 
If you mu!“ „, te Area of the Baſe of any Pa 
op n-d 1 1ts Height, that Product willbe the 1 
Cuni t of ſuch a Solid, 

A | arallctopiped is a ſolid Figure contained yy, 
der ſix Parallelograms, the oppoſite Sides of which 
are equal and paralld ; or it may be termed a l 
whole Baſe is a Parallelogram, and you will {9-4 |. 

TY . 1 - 
ſhe'vn thot a Priſm is alwaps triple to a Pyran.4 e 
the tame Baſe and Height. 


(r 
M Te _ 2 
55 f 
. J 
1 * * . —— — * | 
* 
8 
3 


Let ABC DEF G be a Parallelopipedon or 2 
Square Priſm, repreſenting a ſquare Piece of "I mb; 
or Stone, each Side of its ſquare Baſe A BF, be- 
ing 21 Inches, and its Length AE, 180 Inches. 

Firſt then multiply 21 by 21, the Product 1s 421, 
the Arca of the Baſe in Inches; which multt{ 11d 
by 180, the Length, the Product is 79380, the 0 
Content in Inches. 

Divide the laſt Product by 1728, and the Quotient 
is 45.9, that is, 45 ſolid Feet, and 9 tentus of 1 

Ot. 

}r thus, multiply 441 by 15 Feet, and the Pre 
duct is 668 5; divide this by 1441 and the Quotient 
is 45.9, the fame as before. by 

Or thus, by multiplying Feet and Inches, multi 
1 Foot 9 Inches, by I Foot 9 Inches, and the Po- 
duct is 3 Feet o Inches, 9 Parts; this multiple 
again by 15 Feet, gives 45 Feet, 11 Inches, 3 Parts; 
that is 45 Fect and 4; of a Foot, aud f . oi # 
thcic, | des 


| 
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Sce the Work. : 
1 
441 19 725,79330(45.3 
15 =” 69 2 
7205 „ EY g:: -2 ee 
— [29 2548 
144/65 5(45:9 3 09 16200: 
855 — + 7 þ be PEI 
13:9 4511-4 649 
54 


if the Baſe of the Solid, be not an exact 
are, or not in the Form of arectangled Parallela— 
tram, the Method of meaſuriug is much the ſame ; for 
t you muft hind the Area of the Bate by multiply- 
ns the Breadth by the Depth, and then multiply that 
Area by the Length of the Piece, as before: thus, 
if a Piece of I imber be 25 Inches broad, 7 Inches 
deep, and 25 Fect long, how many folid Feet are 
contained therein ? F 7 


25 1440562539 2 I 
2 332 — uni 
225 1305 1 6 9 

25 12560 25 
1125 o 25 0 8 

4 Anſw. 39 Fect. 12 : © © 
5625 | 3 0 8 
„ 
— , 


Discir. What Species of Solid is a Cylinder ? 

Prmilo. A Cylinder is a round Solid, having its 
Bauſes circular, equal and parallel in the Form of a 
lalling Stone, and the Solid Content is found by the 
allo ng 


Rl. 


— — ao 
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OO 
Multiply the Area of the Baſe by the Length, an! 
the Froduct is the ſolid Content. 


EXAMPLE 


Let ABC be a Cylinder, C 
whote Diameter AB is 21.5 r 
Inches, and the Length CI i 
16 Feet, what is the ſolid Con- e 
tent? | 0 | 

Firſt, ſquare the Diameter (2) 
215, and it makes 402.25, 101 
which multiplied by. 7854, 5 | 
Page 28) the Product will be . 
63.05115. 7 
3 Ihen multiply this by 16, "r 1 1 
the Product will be 5808.8 164. THR 
Divide this laſt Product by 1445, D (| 
and the Quotient will be 40.34 A B 
Feet the folid Content. „ 


Jo find the ſuperſicial Content. 


Firſt, find the Circumference of the Baſe 7. C2; 
which being divided by 12, the Quotient will” be 
90.05 Feet, the curved Surface; to which add 5. C2 
Feet, the Sum of the Bales, and the Sum will be 


95.00 Feet, the whole ſuperficial Content. Sce the 


Work. 
67.54 PIES 
16 5 
40524 90.0595 add 144) 26. 10 5.04 
F —615 UT 
120 080.64 | 95.09 _ 2 75 


— 
r 


rn 
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DEKMONST RATIO. 


The ſolid Content of every Cylinder is found by 
Veiplying the Arca of its Bate into the Height, as 
dong; for every right Cylinder is only a. round 
aim, being conſtituted of an infinite Series of equal 
"rcles; that of its Baſe or Eud being one of the 
ems; and its Height C D, in the Figure, is the 
amber of al! the Terms. 

Therefore the Area of its Baſe AB being mul- 
ped into CD, will be its Solidity. 


S437 


Or APYRAMLD. 

Diecir. What do you mean by a Pyramid? 

Lo. A . is a ſolid Standing on 2 Square 
te, and terminating at Hop in a Point, Or other- 
eit is a Body whoſe Baſe isa Polygon, and whote 
es are plane "Triangles; the f{evern Tops meeting 
zether in one Point. Moit Stcepics are Pyramids: 
Ine Properties of a Pyramid are, | 

I. All Pyramids and Cones ſtanding on the fame 
, and having the fame Altitude, are demonltrated 
be equal. 
2. A triangular Pyramid is the third Part of a 
zen ſtanding on the ſame Baſe, aud of the tame 


. 
4 SLATE "Us 
dil 4 L4l * 


3 Hence as every multangular may he divided into 
a mngular Body, every Pyrainid eis the third Part of 
en ſtanding on the fene Base, and of the fine 
wlll Ae. 


—_— — —— 
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4. If a Pyramid be cut by a 


lane abc, parallel to its Baſe 
A BC, the former Plane or Baſe 
Will be ſimilar to the latter. 

5. All Pyramids, P'riſins, Cy- 
linders, &c. are in a Ratio com- 
pounded of their Baſes and Al- 
t!tudes, the Baſcs therciorc being 
equal, they are in Proportion to 
their Altit1des; and the Alti- 
tudes equal in Proportion to their 
Baſis, 

6. Pyramids, Priſms, Cylinders, 
Concs, an other fimilar Bodies, 
are in a triplicate Ratio of their 
homologous Sides, 

7. Equal Pyramids, &c. reciprocate their Bu 
Altitudes, that is, the Altitude of the one, is to that 
of the other; as the Baſe of tho one to that of th 


L 


other. A Sphere is cqual to a Pyramid, whoſe Bass 
is equal in the Surface, and its Height to the Rada; 
of the Sphere. 

8. The Solidity of a Pyramid is one thir! of dhe 
Perpendicular Altitude, multiplied by the Bass. 


To meaſure the Surface and Solidity of a Pyran':. 

Find the Solidity of a Priſm that has the fam . 
With. the given Pyramid, and divide this by tits; 
the Quotient will be the Solidity of the Prause. 


E Xx A MPK. 


Suppoſe the Solidity of the Priſm be jour: 
67010328, the Solidity of the Pyramid will be tha 
ound 2253077. CI 

Fhe external Surface of a right Pyramid tut 
ona regular Polygonian Baſe, is equal to the Ane 
of one of the Triangles which compole it, 17 
-lied by the whole Circumference of the Bute vi 545 

yramid, 


$++* 
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77 deſeribe a Pyramid on a Plane. 


Tirſt, draw the Baſe for the 
Triangle ABEC, if the Pyramid 
-cuircd be triangular, ſo as that 
we Side AB ſuppoſed to be turn- 
behind, be not expreſſed. Se- 
condly, on AC and CB, con- 
ſauct the T'riangles A D C, and 
(DB, meeting in any affumed 
„ determined Point; for Ex- 
ample . and draw A D, Co D, 
id BD, then will ABCD be 
a triangular Pyramid. 


To canſirnct a Pyramid of Paſte- Board, &. 1 


Suppoſe it were required to conſtruct a triangular 


Pyramid. 

1. With the Ra- 
vis AB, deſcribe 
n Arch BE, as 
the Figure, and 
taereto apply three 
qual Chords BC, 
CD and DE. 

2. On DC con- 
fruct an cquila- 
tru! Triangle 
Vi C, and draw 
ne right Lines 
Dand AC, this 


ice of Paſte- 


X | 


board, &c. beiug cut out from the Centre of the Fi- 


dure, What remains within will 


and. 


turn up into a Py- 


To 
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To find the felid Content Ja Pyramid. 
R U L.. 

Multiply the Area of the Baſe by a third P., 
the Altitude, and the Product will be the fl ©, 
tent of the Pyramid, —ũ — 

EXAMPLE: 

Let ABCD E be a Square D 
Pyramid, each Side of the Baſe 
being 18.5 Inches, and the 
Perpendicular Height CD 15 
Feet : multiply 18.5 by 18.5, 
and the Product is 340.25 the 
Area of the Baſe in Inches, 
which multiplicd by 5, a third 
Port of the Height, inden Pro- 
duct of that will be 1711.25, 
this being divided by 144, the 
(Quotient will be 11.88 Feet, 


— 
13.5 "EAT FR 6 
18.8 1 65 : 6 
925 1 5 e 
1480 8 
* 5 


342.25 Area of Baſe. 2: 4. $3 


7 


MMC ee AID — —— ̃ ͤ·— 


144)1711,25(11,89 Content 11: 10 7:3 
8 —ů — ͤ UÜůñ—ũ 


— 
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To find the ſuperficial Content. 


Multiply the ſtanting Height, or Pcrpendicular of 
ne of the Triangles, by half the Periphery of the 


Pie 37, and the Product will be 6668.88, which 


* divided by 144, the (h:octient will be 40.31 
the ſuperl: (cial Content of all except the Baſe; 

1 to that add 2. 38 Fect the Baſe, and it makes 

„ Feet, the whole tuperhctal Content. Ses the 


\ \ OI, 


130.24 


3 


_ 


2 


1440342.25 (2.38 nearly 
288 


542 


FxXASIPLR 
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EXAMPLE. 


Let ABCDEGHSI, be 
a Pyranvid, whote Bate is a 
Heptagon, cach Side there— 
of being 15 Inches, the 
Perpendicular of the Hep- 
tagon 15.58 Inches, and 
the Perpendicular Height 
of the Pyramid HI 13. 
Feet; to find the ſolid ny 
ſuperficial Content, 

RULF. 

Multiply 15.58, the Per- 
pendicular, by 59.5, half 
the Sum of the Sides of 
the Heptagon, and the Pro- 
duct will be $17.95, Which 
multiplycd by 4.5, that is, 
Z of the Height, and the 
Product will be 3589.75. 

Then divide this laſt 
Product by 144, and the 
Quotient wil! be 25.56 
F ect the Content. 


6x. MEASURING. 111 


15.53 the Hleptagon's Perpendicular 
52.5 the Half Sum of the S.des. 


4. a Third Part. 


475555. 775025. 56 ſolid Feet. 


288 


8 0 


To fad the [1 per fictel Content, 


:!tiply the Height taken from the Middle of one 
> t12 Sides of the "Baie 162. 73 Inches, by the half 
dam of the Sides 52.5 Inches, and the Froduct will 
Y 1 755 which divided by 144, the Quotient 


wil b 335 Feet, the Content of the upper 


„* 
„„ 


2 


162.75 


— * 
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192 75 144)8:7.95(5.68 
$2.3 979 
81355 . 
32550 3 
1 


- 344)5544-375(59-335 Feet, 
5 088 Baſe add 


1344 65.015 the whole Content, 


SECT. Or a PRISMA. 


Discir. What am I to underſtand by a Prim ? 
PHILo. A Priſm is a Solid contained under ſe— 


yeral Planes, and having its Baſes alike equa] ard | 


parelle], the ſolid Content of a Priſm, whether tri- 
angular or multangular is found by multiplying the 
Arca of the Baſe into the Length or Height, aud ils 
Product will be the ſolid Content. 


Let ABCD EF be 4 
tangular Priſm, each Side 
of the Baſe being 15.5 
Inches, the Perpt ndicular of 
| Inn 13.51 Inches, and the 
th of the Solid 19.5. 

ins and all other (Jucitions 
o the fame Kind may be 
c foived by tac iollowing 


DB... ! 


M\ultip! þ 4 the P. rpendicu— 
lar 01 the 1 bs rian;: ale 13. 15. by 


is the B fe 7:8, 413-1 the 
Fro act will | oC I25. - 35-11. 


29 


Arca of the: ! 42. Which 


or MEASURING, 


EXAMPLE. 


1 


143 


NU: tiplic qd by the Lei cn 
ay the Protiu.t vi 11] be 
2544 871, which divided by | 
I +4 the Quotien r will be | = = 
£7 F ect nearly, the 4olid A" ar” 
J AE Re required, 
je. 13.51 1410205 1.8771 
ard 5 +!/205$.97 (14.27 
5 2 3 
8 1080 611 
fn, ; 
ths $447 3 
188.379 333 
19.5 83 
5 6390 1307 
0438402 1003 
f — — ——— 
16027 


FN WAI. 
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EXAMPLE. = 
Let ABCDEFGHIE 


repreſent a Hexangular 

Pritin, whoſe Baſe is a Pex 

avon, each Side of which 

is 16 Inches, the Perpen- 

| | dicular from the Center of 
| 


EG. ““ ue A” Ger. ecls 


* 


the Baſe to the middle of 
| one of the Sides 4%, 13.84 
þ Inches, and the Length of 
the Priſm 15 Fect; the ſo- 

| lid Content is required. 

LIE Multiply half the Sum of 
1 the Sides 48 by 13.84, and 
19 the Product will be 664. 32, 
14 the Area of the hexagon 
vi Baſe; which multiply by 
15 Feet and the Length of 
| | tie Product will be 9954.8. 
| which divide by 144, and 


the Quotient will be 69.2 
Feet, the ſolid Content re- 
quired, 


„ - --- 


604.32 Area of the Baſe, 298 


To find the ſupct "cial Content of any of these 
Jid's, yOorl na take thi: (ire Of the Pi Ce, Aud 1 
tiply by the Length, and to that Product, ace 
1% Areas df the IJ. ace, and the Sum Kl 
Wade lapiriclal Content. 


—— r . . Q * 
Q « — — [3 
= m_ 


# 


— 
>. 
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F. Example, in the hexagonal Priſin. The Sum of 
the Hides being 90, the Product will be 17289 Square 
Inches, to Which add twice 691.32 the Areas of the 
wo Baſes; and the Sum is 18668.5 , the Area of 
me whole; which is cqual to 129,22 Feet 


180 144,13608.6,(129,22 


3 144 ** 
1080 420 
1620 283 
17280 132 
65. 32 1 20 
664 32 „ 
. | 340 
1808.04 3 


Tae ſupericial Content of the whole Solid 18 129.23. 
S ECT. Or Conn, 


Discip. How do vou define a Cone ? 

PHILo. A Cone is a Soli, having a circular Baſe, 
and growing tmaller and tinalicr, tur it ends in 2 
Print; which is called the Vertex, and may be acarly 
teortiented 67 4 Sr Fart if, 1 dotidity Witl- bs Gun 
by the tollowing RU l. f. 

1 


ultiply the Arca of the Baſe by a third Part of 
the perpendicular Height, and the Froducgt is 
ud Conteut. 


4 


tlie ſo- 
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Jet ABC be the Cone, the 
Diameter of whoſe Baſe AB 
is 26.3 Inches ; and the Height 
of the Cone DC is 15.5 Feet, 

Fitlt, fquzre the Diameter 
26.5, and it will make 702.25, 
which multiplied by 7854, tlie 
Product will be 551.5475 
This being multiphed by 5.5. 
the Product will be 30: 33.407825, 
which being divided by 144, the 
Quotient weill be nearly 21,099, 
the ſolid Content of tlie Cone. 


4) 36 33.503021. 066 Feet 


8 Content 20.5 
153 1235 
144 1599 
990 — 
OA 702,75 Squat 
* $63 2854 
894 280g 
661800 
491575 


26.5 the Diameter 


55 1.54715 Area of the Baſe 
5 Part of the Bidet 


— — — 


— 
a 


2:.5773 


—  _  — 


— mh - 


n 


3033. 503 


To fud the ſuperficial Content. 


Multiply hail: the Circumfercnce 41.626 by the 
flant Hcigat A C 198.45, and the Product will ke 
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e:h1.09590 3 which being divided by 144, the Quo 
tent is nearly 57.37, the curve Surface, to which 
e the Baſe, and the Sum will be 01.2 Fect, the 
1uperficial Content, 


41.525 144 /8261,09596(57.37 Feet nearly, 
3.03 


193 40 1061 8 Baſe 
249756 539 C1. 20 whole Cont* 
160504 98 
333008 144)551.54(3.53 
374034 1195 
11625 


4 4 
w * 7 — ——— 
5201.09599 | 2 


— 


DEMONSTRATION. 


Every Cone is the third Part of 
1 Cylinder of equal Baſe and Al- 
titude, The Truth of this may 
cally be conceived if we only con- 
ſider that a Cone is but a round 
Pyramid, and therefore it muſt 
needs have the ſame Ratio to its 
circumſcribing Cylinder, as the 
{quare Pyramid hath to its circum- 
ſeribing Parallelopipedon, that is 

1 to 3, however to make it clearer, 
12 let it be conſidered, that every 
i ght Cone is conſtituted of an in- 
VE anc Series of Circles whoſe Dia- 
meters continually increate in 
arithmetical progreſſion, begin- 
ning at the Vertex or Point C, 

tie Area of its Baſe AB being the greateſt Term; 

and its perpendicular Height D C, the Nwaber of 

; ul Ferms; therefore the Area of the Circle of the 
Ge Bate multiplied by a third Part of the Altitude D C, 
"C will be the Sum of all the Series, equal to the Suli- 

Y v:ty of the Cons. , 
The 


+ 4 
. 
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The curve Superſicies of every right Cone i: cg 
to half the Rectangle of the Circumterence «< 

| Buſe into the Le ngtn of its Sides. 

| or the curve Surtace 


if of every right Cone is 

| þ equal to the Sector of a 
I Circle, whoſe Arch B C 
1 Is ©quol 16 the Periphery 
It of the Raſe of the Cone, 
15 and the Radius ABcqual 

| to the ſlunt Side of the 

It Cone, 

3 This will evidently ap- . ; 
1's pear, if you cut a Piece of Paper in the Formen 
it Scctor of a Circle as ABC, and bend both the CG 
oy AB and AC together till they meet, and you Va 
\ ud it to form a right Cone. 

| 


S ECT. Or A SPHERE, 


| Discir. What Species of Solid do you call a 
| 37 and how is it diſtinguiſhed from cther Sc— 
ds? 

Pr1Lo. A Sphere is a ſolid Body continucd unt 
onc ſingle Surface, and having a Point in the 4.7, 
called the Center, whence all the Lines d;awn tv ge 
Center are equal, 

The Sphere is ſuppoſed to be generated by the Ra- 
volution of a Semi-circle e its Diameté-; 
which is alſo called the Axis of the Sphere; #:% 
the extreme Points of the Axis, the Polrs 7 
Sohere. And hence the following Fropertics „ 
Sphere will be calily conccived. | | 


Properties of the Sphere. 

1. A Sphere is cqual to a Pyramid, whote Pic 5 
equal to the Surface, and its Height to the Run; 
ot the Sphere. Hence a Sphere being vfteemes lass. 
a Pyramid its Cube or ſolid Content is fou.s 5» 
that of a Pyramid, EP 


9 
1 
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2. A Sphere is to a Cylinder, ſtanding on an equal 
Pe, and of the ſame Height as 2 to 3. Hence 
mar the Cube or Content bs ſound. 

+2. 1 he Cube of the Diameter of a Sphere, is to 
pe ſchid Content of the Sphere, nearly as 300 to 
I: and thus alſo may the Content of the Sphere be 
11ured, 

Ihe Surface of the Sphere is Quadrup!o to that 
i a Sphere deſcribed with the Radius of a Sphere. 


u {ince a Sphere is equal to a Pyramid, wholc Bae 
the Surface: and its Altitude the Radius of the 
nere; the Surface of the Sphere is had, by divide 
bits Solidity, by a third Part of its Semi-dtamcter: 
If therefore the Diameter of the Circle be 100, 
1 Arca will be 7850 conſcquent!y the Solidity 
1:-5200. which divided by a third of the Semi-dia— 
cter 100, the Quotient Will be the Surf.ice of the 
C here, or 31400; which is manifeſtly the Quadruple 
de Arca of the Circle, and hence the fellonunz 
RULE. K 
Find the Periphery of the Circle, deſer ed by 
de Radius of the Sphere. This being found, myl- 
dy it into the Diameter; and the Product is the 
irtace of the Sphere. Nlultiply the Surface by the 
th Part of the Diamcter, and the Product will be 
xe Solidity of the Sphere, 


| 


EXAMPLE. 


Suppoſing the Diameter of the Sphere, 56. the 
Periphery will be ſound 175 ; which multiplicd by a 
th Part of the Diameter, gives the Solidity 919957, 
git may be done in the following Manner, 

Find the Cube of the Diameter 175616: then to 
y*15 , and the Cube found, find a fourth propor- 
: al 919957, and this will be the Solidity of the 
mere. 


Or thus; 
Wultiply the Axis or Diameter into the Circum— 
tice, and the Product will be the ſuperficial Con- 
toiit, 
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tent; which multiply by the ſixth Part of the Arie 
and the Product will be the Solidity, 
Or in this Menner; 


As 21 is to 11, fo is the Cube of the Axis t the 
Or, as 1 is to. 52 306, fo is the Cul 


ſolid Content. 
of the Axis to the ſolid Content. 


EXAMPLE. 


Let ABCDE 
be a (Jobe, 
whole Axis 
AP=DF. is 20 
Inches: the Cir- 
cumference will 
be found to ts 
62.822: then by x 
the rst Rule, A 
multiply the 
Circumfercnce 
by the Axis, and 
the Product will 
be 1256.64, 
which 1s the 
ſuperficial Con- \ 
tent in Inches: take a ſixth Part of that Sum, which 
is 209.44, Multiply that ſixth Part by 20, the Axis. 
and the Product will be 4188.8 the Solidity in Inch 

Or if you multiply the ſuperficial Content by the 
Axis, and take a ſixth Part of the Product, the 
Anſwer will be the ſame. 

Or by this Rule: The Cube of the Axis is 8009, 
which multiplied by 1, the Product will be 880c0, 
zunch divided by 21, the Quotient will be 4190.47 
the Solidicy Nearly the ſame as before. 

Or it the Cube of the Axis be multiplicd by . 52 30, 
the Product will be 4188.8, the Solidity the {ame 25 
7 che firſt Method, and nearly the ſame as above. 

you divide 4188.8 by 1728, the Quoticnt will be 
2424 Feet. 


02.832 


It . 
de 1. 
rene 


Dr: 
in doe 
PH 
Figur 
a has 
end g 
about 
VI 
Cupft 
called 
erat 
leſſer 
roid. 
Th 
C.icul 


'* 


C4 
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62.832 
27 


6[1255,040 the ſuperficial Content. 
209.44 a ſixth Part. 
20 


4188.80 Solidity in Inches. 
21: 11 : 8000 
11 


2i|$8000|4190.47 the Content. 


— 


—— — ———— 


I: ſhould be obſerved, that if the Axis of a Globe 
de 1. the Solidity will be .5235; and if the Circum- 
{erence be 1, the Solidity will be ,016887, 


SECT. Or THE SPHEROID. 


Disctr. What do you cal! a Spheroid, and where- 
in does it differ from other Solids ? 

Puilo. A Spheroid is à Solid approaching to the 
Figure of a Sphere, not exactly round but obl ons 
s having one of its Diameters larger than the other 
:nd gencrated by the Revolution of a Sem-clliptis 
zoout its Axis. p 

When it is gener ted by the Revolution of a Semi- 
Clips about its ercater or tranſverſe Axis, tis then 
ud an oblong or prolate Spheroid ; and when ge- 
"rated by the Revolution of an Ellipſis about its 
21 or conjugate Axis, it is called an oblate Sphe- 
rid, 

The ſolid Dimenſions of a Spheroid is J of its 
c..cum{cribing Cylinder; or it is equal to a Core, 

| T vrhoſe 
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whoſe Altitude is equal to the greater Axis, au 
Diameter of the Baſe, to four 'Times the Ic; Ar 


of the generating Ellipſis. 


Or a Spheroid is to a Sphere deſcribed on its . Ever 
er Axis, as the Square of the lefſer Axis is 1, el 
Square of the greater, Or it is to a Sphere o eee. 
leſſer Axis, as the greater Axis is to the leſs. Il che | 
the folid Content of the Spheroid may be found Þ> 
the following RULE. d E 

Multiply the Square of the leſſer Diameter sc 
the Length, and that Product multiply agan u 
+5236; this laſt Product will be the Solidity tec 

pheroid,j ; Fruſtu 
EXJTAMPHLE 2 
Let AB, the "BP 11 
conjugate Di- he 
ameter of the Ko 
Spheriod AB nh 
CDE, be 33 1 5 
Inches, and Lee, 
DE the length Nie 
or tranſverſe x; 
Diameter be 
s Inches, and 
et the Solidity To 
ke required. wo I 
deing 
ral. 
OPERATION. 

33 95895 ** 
33 5236 cr ; 

9) 359379 me 
1. 179685 mult: 


108g Square of the 119790 
55 conjugate diam. 299475 _ 
5445 3136 1.0220 Solidity. 
8445 
59893 


Dcmos: 


* 
4 * 


N- 
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DEmonNSTRATION. 

Every Spheriod is equal to J of a Cylinder, whoſe 
Baie is equal to the Circle deſcribed by the Conju- 
zue Diameter of the Spheroid, and its Fleight equal 
% the Length of the Spheroid. 


SECT. Or MEASURING FrRuUSTUMS. 


Disc1P, What do you mean by the Word Fruſtum? 

PHILo, By the Fruſtum of any Figure is mcant a 
Piece cut off, and i:parated from > Body. Thus the 
Fruſtum of a Pyramid, or Cone, is a Part or Picce 
vf it cut off uſually by a Plane parallel to the Baſe. 

| ſhall firſt ſhew you the Method of meafuring 
tt: Fruttum of a Py ramid. 

Ihe Fruſtum of a Pyramid is the remaining 
Part, when the Jo, is cut off by a Plane parzltcl 
% the Baſe. 
to find the ii Content of this Body, there are 
ereral Rules; but the two following will be abun- 
tantly ſuAicient for the Purpoic, 


„ Ob 2 3" 


To the Rectangle or Prout, of the Sides of the 
wo Baſes, add the Sum cf their Squares ; that Sum 
being multiplied into one third of the Height of the 
Fruffrum, will give its Solidity, if the Baſe be ſquare, 
Or thus, which is the ſame in Effect. 

Multiply the Areas of the two Buſes together, 
and extract the ſquare Root out of the Product 
mat multipliod by one third of che Height, will, 
ze the Solidity of any Fruſtum, cither ſquare or 


multangled. 
Rur II. 


Add one third Part of the Square of their Differ. 
tice to the Rectangle of the Sides of two Baſes ; 
and that Sum being multiplied into the Height, will, 
the Baſes be ſquare, produce the Solidity: But if 
Ny be triangular, or multangular, the ſaid Rect- 
le of the Sides, with the third Part of the Square 

g bl © 
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of their Difference, will be the Square of a Wes. 

Side; and the ſquare Root thereot will be (1c), | 

mean Side, as will reduce the tapering Solid 19 

Priſm equal to it. | 
As for Example. 


Let ABCDEF be the 
Fruſtum of a ſquare Pyramid, 
the Side of the greater Baſe 18 
Inches, and the Side of the 
leſſer Baſe 12 Inches, and the 
Height F G 18 Fect; what is 
the Solidity of it ? 

Firſt multiply the two Sides 
together, 18 by 12, and the 
Product will be 216; and the 


:cing multiplied by 18 Feet, the Length, the Pr». 


duct will be 4104. This being divided by 144, the 


I 
of theſe three is 681, which multiplied by 6, the 
Product will be 4104; which divided by 144, th? 
Quotient will be 28.5 Feet, the fame as before, 


144 


Conte 


X 
20 
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The Operation both Ways. 


18 6 Diff. 18 12 
12 6 18 12 
2:6 3)36(Squ. 324 Sq. 144 Square, 
228 the Sum. 216 
18 the Height. 684 the Sum. 
18:4 6 34 of the height, 
228 144)4104(28.5 Feet, 
144)4104(28.5 3 
288 1224 
1224 1152 
3 ©: 9770 
9720 720 
2 * 720 8 . . 
By Feet and Inches thus: 
8 | 
Multiply 6 — 6 Or thus 3 


by 1 £ FE 
Produtt 1 : 6 2 3 Sq. of the greater. 

Add o :-1 1 6 the Rectangle. 
1 © Square of the less. 


— ——— —üũ ä 


Multiply 17 8 
by 18 : o height, 4% Trip. of a mean Area 
5 6 © a third of the Height. 
9 20 28 © | 
1 0 1 ap eh 
Content 28 : 6 


— — 


To ſiad the ſuperſicial Content. 
de Perimeter of the greater Baſe is 72, and the 
'Cimter of the leſſer Baſe is 48; add both the J“. 
dees together, the Sum will be 120; the halt <4 
en iz 65; Which being multiplied by 18 let. 
T 4 ten 


* 
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the Product will be 1080; which being divide oy 
12, the Quotient is go Feet, to which add the n, dis 


Baſes 2.25 Feet, and one Foot, the Sum will be gn 
Fect, the whole ſuperficial Content. See the toll. Sun 


mg ten 
OP-ERATI1.0N, 
18 12 18 Height 
4 bo 
72 48 1201080 Ty. 
48 go Feet 90! 
2)120 | 2 , 25 the greater Baſe, wy 


4 — I the leſſer Bale, 
93. 25 Sum. 


Again, let ABCDE be the \ 
Frultum of a triangular Py- x 
ramid, each Side of the greater 
Baſe 3o Inches, and cach Side 
of the lefler Baſe 10 Inches, and 
the Length 20 Feet; what is the 
ſolid Content ? 

By the ſecond Rule multiply 
30 by 10, and the Product will 
be zoo; and the Difference be- 
twen zo and 10 is 20; which 
being ſquared, make 400, a 
third Part of which is 133.333; 
v-hich being added to zoo, the 
Sum is 433.333; and this be- 
ing multiplied by. 433, the Pro ' J 
4us will be 186.633189, &c. ( 15 
*h- Area of a mean Baſe; and 
nat multiplied by 20 Feet, the length, the Pr: dec! 
will be 3732.66378. This divided by 114, Ut 
Quotient will be 25.92127 Feet, the Solidity. 

Jo find the ſuperficia Content, : 

The Perimeter of the greater Baſe is 90, and the 
Perimeter of the leſſer Bate is 30; the Sum oeh 
is 120, and the half is 50, which being multip 5 


4 


- 
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ay 20 Feet, the Product will be 1:00; which being 


W. divided by 12, the Quotient will be 100; to which 
\ I; aid the Sum of the two Baſes 3.33 Feet, and thy 
Th Sym will be 103.33 Feet, the whole Superhcial Con- 


tent, 
SECT. Or Tue FrusTUM or A Cox E. | 


A Fruſtum of a Cone is the Remainder of that 
Solid when the Top End is cut off by a Plane pa- 
| alle! to the Baſe, 

The Solid Content of it therefore is the ſame, in 
Eſtect, as that of the Fruſtrum of a Pyramid, Re- 
gard being had to the Nature of the lower and ups 
ber Baſe, Which here arc Circles. | 


N 


To the Rectangle of the Diameters of the two. 
Baſes, add the Squares of the ſaid Diamgters, and 
multiply the Sum by 7854, the Product will be the | 
triple of the mean Arca; which multiplied by one 
third of the perpendicular Height, that Product will 
be the ſolid Content. 1 
Or if you multiply the Areas of the greater and | 
leſſer Bates together, and out of the Product extract 
the ſquare Root : add the ſquare Root and two Arras 
together, and multiply the Sum by one third of the 
perpendicular Height, che Product will be the folid 
Content, 


R vV-ti II. 


To the Rectangle of the greater and leer Dia- 
g: meters, add 4 Part of the Square of their Ditterence, 
= wad multiply the Sum by .7854, the Product will be 
4 mean Area, which multiplied by the perpendicuiar 
tight, the Product will be the vulivity, 


YN EXAXIPLE, 
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Let ABCD be the | 
Fruitum of a Conc, whole A 
greater Diameter CD is Won 
20 Inches, and the leſſer 100 
Diameter AB 10 Inches, Wi 
and the Height 20 Feet, | 
what is the ſolid Content? | 

OPERATION, 

Multiply 20 by 10, and Wil 
the Product will be 20>; e 
and the Difference between Nee 
20 and 10 is 10, whoſe A Wis 
Square is 100, a third 10 
Part of which is 33.33. Na 
which add to 200, and the ee 
Sum will be 233.33. This 4 
being multiplicd by . 7854 e 
(See Page 24) the Product ri 
will be 183.257382, which SOR; 
being divided by 144, the n 
Quotient will be 1.273315 „ ane 
Feet, the Arca of the mean ( F 
Baie, which multiply 20 oy TEE 
Veet, the Height, the Product is 25.4663 Feet, the 
ſolid Content. 


To find the ſuperſicial Content. 


You will find the Circumference of the greater 
Naſe to be 62.832, and that of the leſſer Baſe 31.4 
te Sum of both is 94.243, the half Sum is 47.1--, 
this multiplied by 20 Feet, the Product is 944.25: 
this divided by 12, the Quotient is 78.54 Feet, i! 
Curve-Surface; to which add the Sum of the Ar: 
of two Baſes 2.726 Feet, the Sum is 81.266 ers, 
the whole ſuperficlal Content, 


OF a PRISMOTD. 
Discir. What do you mean by a Priſmoid ? 


] 1111.0. 
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Pruito, By a Priſmoid is meant the Baſe of a rect- 
ans led Pyramid, when both Baſes are parallel to one. 
an ther, but diſproportional. 
The Content. of this Solid may be found by the 
following 


RU x. 

Add to the greateſt Length, half the letter Length, 
ind multiply that Sum by the Breadth ef the great- 
:x Baſe, and reſerve the Produet, 

Then to the lIefler Length, add haif the greater 
Length, and multiply the Sum by the Breadth ot 
due leſler Baſe, add this Product to the referved Pro- 
dact, and multiply that Sum by a thir Part of the 
{1cight ; the Product will be the ſolid Content, 


EX AIM LE. 


Let ABCD E 5 
FH beg Prif. ( T7 
moid given, the E- 
Length of the great- 12 
er Baſe AB 40 8 
Inches, and its 
breadth AC 20 
Inches; the Length 
of the leſſer Baſe 
6 5 36, i A 
I; inches, and the | 
Height 10 Feet: J, 
What is the ſolid A——- 
Content ? | 

To the gr ater Length AB 49, add half the leſſer 
Length G H 17.5 the Sum will be 57.5, which be- 
lug multiplied by :o, the greater Breadth, the Pro- 
dust will 1150, which reſerve. 
Then, to GH 35, add half AB 20, and the 
dum will be 55; which multiply by 15, the leſler 
Breadth and the Product will be 825: To this 
Product add 1150, the reſerved Product, and the 
Sum will be 1975 ; wiich beirg multiplied by 3.33, 
dard Part of ile Height, the Product v. ill be 65. 6.75, 

Wo. this 
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this Product divided by 144, the Quotient will be 
45.67 Feet, the Solid Content required. 


T'o prove this RULE. 


Let the Solid be ſuppoſed to be cut into Piccce, 
ſo as to make it capable of being meaſured by being 
the foregoing Rule. 


L. 4 ABCD. 


reprcient the 


greater and E A; _ - —_b 
FGH 1 ; 
aſe; and let — _ R 
the Solid be . - F ; 
ſuppoſed to be | 
cut off by the 
Lines ac, bd, (3 . AE 
ef, eb, from 4 ö * 
the Top to the *, | „ 
Bottom; ſo will G + 


there be a Para!lclopipedon, having its Baſes equ.| 
to the lefler Baſe EFGH, and its Height 10 Fect, 
equal to the Height of the Solid: multiply thereforc 
25 the Length of the Baſe by 15, the Breadth of it, 
and the Product will be 525; multiply this dy 10 
Feet the Height, and the Product will be 5250. 
Beſides this, there are two wedge-like Picccs, 
whoſe Baſes are ab EF GH cz if theſe two 
Pieces ate laid together, the thick End cf one to 
the thin End of the other, they will compoſe a 1ect- 
angled Parallelopipedon; there are alſo two other 
wedge-like Pieces whoſe Baſes eg, Ee, F, Hb; 
theſe two laid together as before, will likewiſe com- 
pole a rectangled Parallelopipedon. 


To find the ſuperficial Content. 


Half the Perimeter of the greater Baſe is 60, and 
half the Perimeter of the lefler Baſe is go; which 
wi 7. f . . 1 a 13 
being added together, the Sum is 110; Walch being 
In 


multi 


1090 : 
will ! 
of th 
2.03 
9 1] 
differ 
excel 
them 
Rule 
Caſk 
in th 
ton 


VOUT 
F700 


be 
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multiplied by 10 the Height, the Product will be 
1000: this Product divided by 12, and the Quotient 
will be 84.33 Feet; to which add the ſuperficial Arca 
of the two Baſes 9.3 Feet, and the Sum will be 
92.03 Feet, the whole ſuperhcial Content. 

1 here are ſeveral other Fruſtums belonging ta 
different Solids ; but as they are of very little Uſe, 
except in gauging, I ſhall not at prefent enumerate 
them; but reter\e them till [ come to apply theſe 
Rules to the finding the ſolid Contents of various 
Caſks, &c. when I thall take Care to explain them 
in the caſieſt and moſt conſpicuous Manner. 

Discir. I do not doubt your Care and Attention 
to my Intereſt : I have already fo greatly profited by 
vour Inſtructions, that my Obligations to you arc 
too great, for me ever to be able to repay them : and 
vou arc {till ſtudying crery Method in your Power 
to increaſe their Weight, 

Po. Perhaps the Pleaſure I receive from ſeeing 
you improve fo greatly in your Learning, is at leaſt 
equal to yours, and it will be the greateſt Satisfaction 
e fee you, when I have finiſhed my Inſtructions, 
readily meaſure any wwe Bo otro duperfice or So- 
lid, with Accuracy and Diſpatch, 


8 E C T'. OF THE REGULAR SorLipe. 


Discir. What do you mean by regular Solids ? 

PHiLo, By regular Solids is underſtood all thofe 
Bodies that are contained under regular and ſimilar 
Planes, alike ſituated, and equally diſtant from the 
Center, 

Dr5cte, How many regular Solids are there? 

PHILo. There are only five: the Tetraedton; the 
Hexaedron; the Octaedron ; the Dodecaedron; and 
the Icoſacdron. 

Discip. What is a Tetracdron ? 

Puito. A Tetraedron is contained under four 
equal and equilateral plane Triangles; forming four 
Pld Angles, each conſiltins of three Triangles ; 

«nd 
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and having fix linear Edges, and twelve Plane 
Angles. 


But you will more eaſily | 1 
frm an Idea of the Le— \ on 
raidron by drawing a Fi- an 
pure, he that in the Mar- At 
ein, 65 Faite-board, or an 


any otherplableſubſtance; 8 e 
8 ne 
for if you cut the Lines * 
half throu th, turn the 
Part: > give them 6. | 10 


egen tf, ane WII form a the 
Cm tracdion ; and as this is very calily dene fol 
I won?! ommend 1t to your Attention. ge 
Tou may depend upon my Care to 05 gu 
S uA that is recommended by you ; eſpecigl 
Velen Peitormance has any "Ter ency to fac li. 
l  maprenent:;:g your Inſtructions in à mor: . 
I „anner. Fi 
154074, I CO not doubt your Care; nor ſho: | "we 
B ioned this Particular, had it not tended 10 wy 
LATE he Subject in the plaineit and moſt wn. $0! 
1 20 Tanner. But I muſt now return to the Le ol 
1 .-- of the reſt of the regular Bodies. 
„ Edron is a folid | 
By aincd under ſtx | 
cout! ares, forming 
619 Anol's, each 
C ine three Squares; e 
n twelve linear 
Eu, s twenty tour 
pl. be ; e * 
7. ipure to.that 
TIA being drawn 
C: | d, cut half „ 
t | Lincs, fold- 
©: d tether, 
v. adequate | | 


]. cn. 


1 


or MEASURING. 


An Octaëdron is a ſolid 
contained under eightequal 
and equilateral plane 1 ri- 
angles; forming fix ſolid 
Angles, each four Tri- 
angles; having twelve li- 
near Edges, and twenty- 
four plane Angles. 

The Figure in the Mar- 
gin drawn on Paſte- board, 
the Lines cut half through, 
folded up, and glued to- 
gether, will form the Fi- 
gure of an Octaedron. 


A Dodecatdron is a ſolid 


Figure contained under 
twelve equal, equilateral, 
and equiangular Penta- 
gons; forming twenty 
vid Angles, each conſiſt- 
ing of three Bentagons, and 
having thirty linear Edges 
and ſixty plane Angles. 

If you draw a Figure on 
Paſte-board, ſimilar to that 
in the Margin, cut the 
Lines half through, fold 
the Pentagons up, and glue 
the whole together ; you 
will have the true Figure 
of a Dodecatdron, 
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An Icoſacdron is a ſolid contain - 


ed under twenty equal and quila- l 
tera! Triangles; forming twelve = 
ſolid Angles; and having thirty _ 
linear Edges, and fixty Plane foul 
Angles. equ: 
| have added a Figure in the Jt 
Margin, that you may, by draw- a 
ing a ſimilar Diagram on Paſte- 725 
board, cutting the Lines half rl 
through, folding them up, and an 
gluing them together, as before pan 
directed for the other regular So— Lor 
lids, form an adequate Idea of the * 
Icoſaedron. 4 
Having thus deſcribed the regular Solid, and ie 
down Methods for forming a ſufficient Idea of them, , 
it remains to ſhew you how their ſuperfpial and u-! 
lid Contents may be rcadily found. q 2 
1. Of finding the ſuperficial and filid Content t, xg 
x Fetracdron, of t 
As the Tetracdron is contained under four cqiia! 0 
and equilateral Triangles, the ſolid Content will be an 
readily found by the following req 


1 


Find the Area of one of the Triangles, Thi: 
Area multiplicd by a third Part of the perpendici.u! 
Height, will give the ſolid Content required: And 
the Area of one of the Triangles, multiplied by 4, 
the Number of "Triangles of which the Figure cu 
fiſts, will be the ſuperficial Content, 


reſent a Tetrae- 


„ 65 Inches, and 
Height of the Fi- 


ind let the -folid 


— — — — — 
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Let ABCDE re- 
don compoſed of 
fur Triangles, each 
etal to A B . . 
Let AB AC CB, 


(1) the perpendicu— 


ebe 5.99 Inches 


(Content of the Pe— 
tion be required 

have already Pag. 17. ſhewn the Method of fund. 
ie the Arca of "I riapgies, when their Bates wn 
Pexpendiculars are given; but as the Triangle 
which form a Letraedron, are cquilateral, or h. 
dir three Sides cqual to one another, it will be 
cllary to ſhew you, my dear Diſcipulus, how te! 
the Perpendicular of an equilateral *I'riangic, and tl. 
» eaſily done in the following Manner. Square one 
of the Sides of the Triangle, as AB; and alſo the 
half of it, as AE. Subtract the lefler from the 
greater and extract the ſquare Root out of the Re- 
mainder; and that Root will be the Perpendiculac 
required, 


Thus 60 x 60 —— 3609 
And 30 X 30 —— 9gco 
270005 1.90 the Perp, 
25 
101). 200 
101 
1029990 
920! 
10386) 63900 
62316 
— 


— — 


W 2 The 


[ 
| 
| 


hat — cu _ A < — 


166 Tue WHOLE ART 


The Perpendicular being thus found, the Area (, 
the Figure will be known by the Rule given aber, 


QOPERAT ION; 


$1,096, the Perpendicular 
30 half the Baſe. 

1058 Area of one Triangle. 
. 33 One third of the Height, 

467640 

467540 
938280 

155880 


25455,2c40 the ſolid Content. 


1558.8 the Area of one Triangle, 
4 


6235.2 the ſuperficial Content, 


2 27 fending the ſalid and ſuper ficial Content 7d ls 


Hexaedron. 


The Hexacdron is the ſame with what is oth-r- 
wite called a Cube, which I have already tauglit vv: 
how to meaſuie in Page 129, and thereſure nced nit 
repcat it here. 


2. Of fiuding the ſolid and ſuperficial Content «f Ile 
Octaedron. 

The Octaëdron being contained under eight cquz! 
and equilateral 'T'riangles ; or two quadrangular Py- 
ramids joined together by their Baſes, the folid Con- 
tent will be found by the following 


R vu LE. 


Multiply the Area of the Bafe by a third Part of | 
tie Length of both Pyramids, the Product Will vs 


ſolid Content required, 


E x- 


OA 0 
bu b 


os x AN P L E. 

: an ctaè ron, % 
3 Side AB 2 RR 
b(C=CD=DA iS 


WW 

J 

D 
85 
SP 


ie folid and ſuper- 
Fel Content? 


D 
DJ 

Inches; what is IJ 
3 / V 


. 
, 
8 


LO 
VV) 
1 


4. 


OPERATION. 
14.1421 One third of the Height, 
30600 Area of the Square Baſe. 


84852600 : i 
424203 the Solid Content required, 


509 11.56 | 


The ſuperficial Content is caſily found by the 
Method laid down in the Hrſt Problem, 


OPERATION. 
51.96 Perpendicular of one Triangle. 
30 Half the Bale. 


1558. 80 
8 Numb. of Triangles, 


12470. 40 Superficial Arca, 


Or becauſe the Octaedron is compoſed of eight 
cquilateral 1 riangles, and the Verracdron ot four ; 
tiicfore the ſuperficial Arca ot the former is double 


that of the latter. 


93 ) F- 


| . 
| 
: 
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OPERATION. the 


6235.2 the ſuperficial Area of the Tetrat iron 
2 


12470.4 Area of the Octacd. the ſame as be{c;e, W | 


4. Of finding the * and ſuperficial Content «f M8 >9 


odecacdron. 


PH1to. I have already, my dear Diſcipulus, f. pe 
formed you, that a Dodecaedron is a ſolid Body cM 
tained under twelve pentangular Planes, 

Discie. I well remember it ; and have, purſuan 
to your Inſtructions, drawn the Figure on Patte 
board, you delineated for me, folded ap the Pc. 
and by that Means, procured an exact Dodecae(:c: 
in Miniature, 

PH1Lo. You have acted extremely right; and v1 
will now have no Difficulty in finding the ſuperkc:/ 
and ſolid Content of this Fe. 


In order to 
this, let ABC 
DEF GHIK 
LMNNOP 
repreſent a 
Dodecaedron 
each Side of 
which is equal 
to bo Inches; 
and let both 
the ſolid and 
ſuperficial 
Content be 
required, 

The former 
or ſolid Con- | 
tent of this Figure is compoſed of twelve rectang.c 
Pyramids, whole Vertices all meet in the Cente! v 
the Figure, and, conſequently, the firſt Demand ® 

the 
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the Queſtion may be caſily anſwered by the fol- 


lowing 


RU 1. 


Find the Solidity of one of thoſe Pyramids; mul- 
tiply that Reſult by 12, and the Product will be the 


| Solidity of the Dodecatdron required, 


The Altitude of one of the pentangular Pyra- 
mids, will be found to be 66.81095 ; and the Per- 


| pendicular of the Pentagon 41.2914. 


41.297146 Perpendicular, 
360 Halt the Sum of the Sides, 
2477487060 
12387438 
14864.92560 Area of the Pentagon. 
11.27032 A third Part of 66,8109; 
2972985120 
44504 7030 
103254479200 
2972985120 
1486492560 
1486492560 
1675 24.468288 1920 Content of one Pyramid. 
12 Number of Pyramids, 


2012936. 19459 3949 Solidity of the Dodecatdron, 


The ſuperficial Content is eaſily had by findin 
the ſuperficial Area of one of the Pentagons, and 
N that reſult by 12, the Number of Pen- 
ans that compoſe the Superhcics of the Dodc- 
caedron, 


Ou A T1 ON. 
14864. 92560 Area of the Pentagon required. 
12 


178379. 10% 20 Superficial Area required. 
5. Of 
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5. Of finding the ſlid and fuperficial Cintent ef t: 


Icolacdron. 

The Icoſacdron, as I have already obſerved, is x 
ſolid Body contained under twenty equal and equi 
lateral '"I'riangles ; and conſequently, its Solidity , 
compoſed of twenty equilateral triangular Pyramid-, 
with their Vertices all joining in the Center. The 
ſolid Content therefore is reavily found by the fol- 
lowing 

R U.L-E, 

Find the Content of one of theſe triangular Pyra— 
mids; multiply that Retult by by 20, and the Po- 
duct will be the ſolid Content required, 


EXAMPLE, 


Let ABCDEFG 
HI be an Icoſac- 
dron, each Side of 
which is 60 Inches; 
and let both the ſo- 
lid and ſuperficial 
SIS be requir- 
ca, 


Oy RN ATT e. 


51.9612 the Perpendicular of the Triangle. 
30 Half the Side. 
155 8.8 360 Arca of one Triangle. 
20 
31170. 7200 Superficial Content. 


en 
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Then 


15.115228 One third Alt. of the Pyramid. 
1558.8 36 Area of one Triangle. 
9069 1368 
45345684 
120921824 
125921824 
75570140 
755760140 
15115228 
23562.1615 54608 
20 


124.3231092 160 the Solidity. 


As there is ſeldom any Occaſion for finding the 
ſelid Content to ſo great a Degree of Accuracy, the 
major Part of the Decimals may be omitted ; and the 
Reſult will give the Content ſufficiently near the 
Truth in actual Menſuration. Or you may revert the 
Multiplier as taught in Page 25 of the Introduction ; 
and by that Means obtain an Antwer to the Queſtion 
with much fewer Figures, 

But as theſe Calculations are often very trouble- 
lome, and very ſubje& to be erroneous, I have added 
the following Proportions of the five regular Bodies 
inſcribed in the ſame Circle, taken from Peter He- 
rizon, Curſus Math. Vol. I. P. 779, and Barrow's 
Euclid, Lib. xiii. 

The Diameter of the Sphere being 2. 


The Circumference of the greateſt Circle will be 


6.23318 
Superficies of the greateſt Circle ——— 3.1459 
Superficies of the Sphere — 12.506037 
Solidity of the Sphere — — 4.1879 
Side of the Tetraelron . 1.62299 
Superficies of a Tetraëdron —— 4.0188 
Solidity of a Tetraëdron — 0.15132 
dide of a Cube or Hlexaëdron — 1.1547 


Super- 
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Superficies of the Hexaëdſton —— . 
Solity of the Hexatdron — 1.5361 


Side of an Octatdron — .. 1.41425 


Superficies of the Octaëdron — 6.92852 
Solidit of the Octaedron — 137 
Side of the Dodecaèdron — — 0.71364 
Superficies of the Dodecaedron — 10.;16: 
Solidity of the Dodecacyron — 2.78310 
Side of the Icoſaëdron — — 1.8514 
Superficics of the icoſaëdron — 9.5455 
Solidity of the Icoſaëdron — 2.5 30ʃ3 

If one of theſe five regular Bodies were reg us 


to be cut out of the Sphere of any other Dian . 
it will be as the Diameter of the Sphere 2 1+ to! 
Side of any one ſolid inſcribed in the fam 
poſe the Cube 1.1547) {o 1s the Diameter of any RE 
Sphere (ſuppoſe 8) to 9.2376, the Side of the Cube 
inſcribed in this latter Sphere, 


Let dr be the ( 
Diameter of any a 
Sphere, and da | 
ab = by one third 
of that Diameter. / 
Erect the Perpen- 
diculars ae, cf, 
25 77 and draw 

„ Sh. et, £ Io 
and Then Wil 

1. e, be the 
Side of the Te— 
traedron, il 

2. 4f =» # the 
Side i rs Hex 
acdron, 

3. Je the Side of the Ocaedron, T4 

4. Cut de in extreme and mean Proportion in 
and 4% will be the Side of the Dodecaedron, 


4 Le! 
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Let the Diameter AI be ſet up perpendiculatly 


7 u >, and from the Centte c, to its Top G, draw the 
29 Line c G, cutting the Circle in &, let tall the Per- 
82 pendicular 47; then is Ar the Sule of the Icolac- 
5 uron. 

84 

065 5 ; 

: 7 B O 0 R 1* . 

431 The Application of the foregring Rules to the Practical 
V1; Menſuration of Sglid Bodies, 


5 Pr1Lo, AVING, mv dear Diſcipulus, ex- 
* plained the th oretical Part of the 


„ W:coſuration of Solids; and traced out both by Pre- 
: cepts and Examples the Path that muſt be purſucd 
0 1 a1] Inquiries ot this Kind ; it remains that I now 
er 


ſew you the beſt Methods of applying theſe Rules 
cv ſto Practice. 
Discir. The Trouble you have already taken has 
lad me under the higbefl Obligations: but I well 
„o, that the only Return I can poffibly make, is 
s litten to your Inſtructions, and, by that Means, 
come a Maſter of thoſe Byanches of uſciul Learn- 
ng you have kindly undertaken to explain. 
Hilo. You have rightly gucſſed, Diſcipulus: 
ki! I require is the cloteſt Attention; for by that 
Mcans, you will afford me the ercateſt Satisfaction, 
becauſe you will reap the intended Bencht of my In- 


Iiructions, | 
© 13A. 16 


Or PRACTICAL GAUGING, 


| Disctp, What am I to underſtand by practical 

junging? 

PHILO, By practical Guaging, is mcant the Art 

t handing the Quantity of liquor contained in any 

. ul : 5 7 1 * . ® . * 

in Back, Veſſel, &c. And as theſe arc of various Forms, 
ud conſequently require various Methods of Com- 
tation, I ſhall begin with the caſieſt. 

9 * 7. 


o 


* 


= = - — 
r EE. 
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To find the Area of any right-lined Superficies i 


Gallons. 
PROBLEM 1. 


To find the Area of any Square Tun, Back ; 
Cooler, &c. either in Ale, Wine, or Corn Ge. 
lons. 

Ru lI x. 


Multiply the given Length, or Breadth, they be. 
ing in this Caſe equal to each other, into iti«!f, 
and the Product will be the Area in Inches; then 
divide that Area by 282, 231, or 268.8, and th 
Quotient will be the Area required. 


EXAMPLE. 


Suppoſe the Side of a Square Tun, Back or Col 
er, be 124,5 Inches; what will its Area be in Ga- 
lons ? 

Firſt 124.5 multiplicd by 124.5 gives 15500, 25, the 
_ in K 

hen 282) 155, 2 6, &c. the Area in 
ID Gallons 5500, 25 (54490, 

And 231) 15500, 25 (67,10, &c. the Area in 
e eee 

Or 268,8) 15500, 25 (57,06, &c. the Arca in 


Corn Gallons. 


As the Operations by Diviſion are generally con- 
ſidered as more difficult than thoſe of Multiplication, 
I will ſhew you, my dear Diſcipulus, how you ny 
readily change any Diviſor into a Multiplicator; 
and this requires nothing more than to divide Unity 
or 1. by the Diviſor you are defirous of changing 
into a Multiplicator, which will produce the jan 
Anſwer, 


Thus 232) 1,c00000{(0,c03546 the Multiplicatu7 
for Ale S 0 Jad 


231) 1,0000c0(0,004329 the Multiplicator ts: 


Wine Gallons, 208.8 


pe. 
tcl, 
then 

the 


Cons 
tion, 

may 
ator; 
Inity 


iq! 


jane 
cator 


4 for 


268.9 
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253.8) 1,992009/0,003722 the NIultiplicator for 
Corn Gallons. 

Hence you will cafily find that 15500, 25 multiplied 
by 0.093554» will give 54,90, the Arca in Ale Gal- 


hrs as before, and fo on for the reſt. 


Pr On fr NN. 
To find the Area of any Tun, Back or Candler, 


whoſe Form 15 that of a right-angled Parallclogram, 
n Ale Gallons, &c. 
RULE. 

Multiply the Length by the Breadth, an! the Pro- 
duct will be Area in Inches. This Area by being 
died by the proper Diviſors, or multiplied by the 
equivalent Multiplicators, will give the ſolid Con- 
tent in Ale, Wine, or Corn Gallons, 


EXAMPLE, 


Suppoſe the Length of a Brewer's Tun, Back, 
or Cooler be 217, 5 Inches, and its Breadth 85, 
inches, what wil its Area be in Ale or Beer Ga. 
ons? 


Firft 21, 5 multiplied by 85,6 gives 18648 the Area 
in Inches. 
Then 282) 18548(66, 12, &c. 
Or, 18648 , 00 3545 200, 12, &c. the Arca re- 
quired, &c. 


PR OBR L E NI 3. 


To find the Area of any triangular Tun, Back, or 
Cooler, in Alc Gallons, Ke. 


R u LR. 

Multiply the Baſe by half the Perpendicular; of 
balf the Baſe by the Perpendicular, and the Product 
will be the Area required, and may caſily be reduced 

18 
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to Ale, Wine, or Corn Gallons, in the ſame Rig. 
ner aus betore, 


the 

EXAMPLE hi 

If the Length of the Baſe of a triangular G. an 
be 806,4 Inches; and its perpendicular Breath +; l 
57 Inches; what will be its Arca in Ale Gallons : Nis 


Firſt, 85.4 the Length, multiplicd by 28,5, het 
the Perpendicular, gives 2452,4, the Arca in Inches, 


Then 252) 2462,4(8,73, &c. 
Or 24024x2,003540=8,73, &c, the Arca in \! Ml © 
(3:}lons, 1 
Ey proceeding in this Manner, you will eaſily £1: * 
the Aren of any Tun, Back or Cooler, whether it 4; 
| he in the Form of a Rhombus, Rhomboides, La- 8 
pezgium, cr of any other Polygon, either regular or th 
| irregular, in Ale, or Beer Gallons, &c. If yu tt : 
divide it into I riangles, and then find the Areas dt 
thoſe I rtangles; the Sum of thoſe Areas being di 5 
| vided, or multiplied, by its proper Diviſor, or Alul— a 
þ tiphcators, which will give the Arca required. 7 
f The practical Method of dividing any polygon vt l 
Tun, Back, &c. into Triangles, is by the Hp wt 
| 2 chalked Line, like that uſed by Carpenters, und 0 
| may caſily be performed in the following Manurr, 4 
| Suppoſe a g 
I Brever's Tun, . 
. Back or Cooler 
| to be in the 
Form of the A 0 


annexed Figure 


ABCD FG. 


nne, oe : #: 2 1 | 
the chulkcd 1 * | 

inc be faſten- 8 

cd with a Nail, 5 

in any Corner I” 


or Angle of the Back, as at A; then ſtraining j: to 
the 


It to 
the 
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the Angle at C, ftrike the Diagonal Line K C, upon 


the ; Bottom Ot the Back; and ſtrain ing it again to 

Angle D, {inte another Diagonal 55 ine, as AD; 
11 ny ſo on for the Diagonal Line (3 1: hen having 
marked out all the Di onal, the Perpendicu 11s 
may be thus found; faſten as befu re, ONE t na of the 
chalked Line in the Angle B, and then by nioving it 
t and fro upon the Stretch, find out the nearest 
Niſtance between the Angle at B, and the Dizgonal 
Line A E, there {trike a f. ine, and it will! mark out 
tn "Pe: pend:cular B / from B to the Line AC; 
procced in the fume Manucr to mark out the other 
Perpendicuſars, winch being all drawn upon the Eot- 
ta of the Back, meaſure thi: n, and cach Diagonabs 
by a Line of 4 5 nes, &c. This done, the Arca of 
the Back may be ly computed as directed by the 
Method laid GOWN in the lait Problem. 

Haring foun the true Arca of the Back or Conde, 
te next Thing will. be to diſcover the true if nie 
or gauging Place in that Back, that the true Qi: 
Liquor may be computed or caſt up at any Deu th, 
Thie may be done in the following Manner. 

1. When the Bottom of the Back is cov ered all 
ever, of any Depth with Liquor, then dip in your 
Rule i in eight or ten ſeveral Places, more ot lefs ac- 
eirting to the Largeneſs of the Back, as remote and 
cqually diſtant one trom another as you weil Can, 
wting down the wet Inches and decimal Parts of 
every Dip. 

2. Divide the Sum of all thoſe Dips or wet Inches 
by the Number of Places you dipped in, and the 
Ge it will be the mean of all thoſe Dips. 

Find out ſuch a Place by the Side ct the Back, 
tha i juſt vets vour Rule to the ſame Height with that 
mean Dip, and make a Mark there for the true dipping 
Place of that Back, Then it any Quantity of Wort 

which cover the whole Back, A dipped or gauge 
at that Place, and the wet Inches ſo taken be mul- 
tplicd into the Area of the Back in Gallons, the 


} 


Product will hw how m my Gallons of W ort are 
» or 1 
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in the Back at that Time, provided the Side. 
the Back ſtand at right Angles with its Bott, 


0 Ek £4 AF 45; 


To find the Area of any circular and eiliptical $;. 
hceics in Gallons, 


. The Periphery of the Circle whoſe Diameter 
LU ney or 1. is 3,1416, and its Arca is 0,787. 
Page 27 and 28. 
2. "The Peripheries of all Circles are in Prop hte 
ont to zrother, as their Diameters; and their “ 
Art if Proportion to the Squmes of their Dianict! 


4 156 


As for Lxample; 2. 51410: 8 the Dia! meters o{ {1 
Cre, to its Per I . cry. 

And 1:0, 7854: : the Square of the Diameter 
tie: Area. 

C ron theſe two Proportions depends the $20! uiticn 
&f al the common or practical Quelti tons about f 
Circle. 


Px 0D, 


The Diameter of any Circle being given, 
Inches, to find its Arca in Gallons, 


„ 


\ Aultiply the Squares of the propoſed Diameter into 
e za, and the Product veil! ” the Arca in Inches, 
Chat Arca being divided bv 282, or 231, XC, the 


Quoticut will be the Arca Wire 


E Xx A M P I. E. 


Suppcſe the given Diameter be 54, 5 Inches, v 
will be its Arca in ellen 
Firſt, 54,554, 5 = 2070, 25 and 2970, 5,7854 
28383 the Arca — — hg 
Thin 


1 * ' 
Mn 


„ in 


into 
5 

CH. N. 

the 
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Then :82)2332,83(8,2724 the Arca in Ale or Beer 
(Gallons. - 
And 231)2332,83'10,0958 the Arca in Wine G:1, 
Or 268,$)2322,83(8,0788 the Aren in Corn Gu:l. 
But theſe Arcas in Gallons may be much cater 


und, without calculating the Circie's Arca in 


Inches; by having the Square of the Diameter Gf 
that Circle whoſe Area is one Gallon ; which may 


te cafily found in the following Manncer, 


0,785398 ; 1: : 282: 359;05. the Square of the 
Diameter of the Circle whole Arca is 282 cubick 
luches, that is, one Galton : 

And from this Proportion will ariſe the following 
Dyiſers, 

Viz. 0,7955393}282,000200! 339,05 Wil be a Diviſor 
jor Ale Gallons, 

And 0,785 398}231,000000/ 294,12 will be a Div iſor 
for Wine Gallons, 

Oo, 85398)308,80c000; 
{ur Corn Gallons. 

It the Square of the Diameter of any Circle, be 
uvided by any one of theſe conſtant or fixed Divi- 
te, the Quotient will ſhew that Cicle's Arca in 
Bur reſpective Gallons. As for Initance, ſuppoſe 
tle Square of a Circle's Diameter is 2970.25. 


312,24 will be a D:vifor 


hen 350,05 2070, 2508, 2725 the Arca in Ale Gallon. 


And 294, 122970, 250 10,0988 the Arcu in Wire Gal, 
Or 342,24) 2070, 2508, 0788 the Area in Corn Gallen. 
But theſe Diviſfors may be eaſily turted into Mul- 
tlcators, by dividing the Arca in Inches of that 
Circte waoſe Diameter is 7. 

1 hat is, 0,935398 by 282; Or by 227, &c, 

Thus 282)0, 785 398 (0, 32785 the Multiplicator for 
Ale Gallons, g 

And 231). 785398 (0, cc 3399 the Multiplicator for 
Wine Gillons. . 

Or 208,8) 0.85 39800, o the Multiplicator for 
Corn Gallons. : 

Theſe Multiplicators are the refpcctive Areas of 1 
Cirel whoſe Diameter is 1, and therefore if the 
dquare of the Diameter of any Circle be multi ec 


AJ Vith 
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with any of theſe Numbers, the Product will be thy 
Circie's Area in Gallons of the ſame Name. 

Viz. 2270, 25 , oo 78S 8, 725 the Area in At 
Gallons. 


And 2970, 25, gz =, 938 the Area in Wut 
Gitlons, &c. 

Thus, my dear Diſcipulus, you will obſerve, the: 
if the Diamcter of an Circle be given in luche, 
there are three ſeveral Ways of finding its Arca g 
Gallons, and all equally true; but that performe! 
bv the conitant Divifors is moſt commonly jc. 


tife.l, 


PROULEM . 
The Tranſverſe, or longeſt Diameter, and the 
| Conjugate, or ſhorteſt Diameter of any cllipi c. 
SUPErACIES being given; to find its Area in Gallen, 


RU LI. 


Multiply the two Diameters, viz. the Length an! 
Dicadth together, and divide their Product by 350, 
for Ale Gallons, or 294,12 for Wine Gallons, &, 
the Quotient will be the Arca required, 


EXAMPLE. 
Suppofe the longeit Diameter to be 2,5 Inches, 
U and the ſhorteſt Diametcr to be 51,6 Inches; whit 
{ els Foy Area be in Ale Gallons ? | 
lf rſt, 73,5K51,6==3792,6. Then 05)5792,0 
| (10,56 the Arca in Ale Gallons, I've 
Or 294,12)3792,6(12,89 the Area in Wine Gzl- 


lons, &c, 


PR eB L E M6; 


The Diamcter of any Circle, and the verſed ſine 
Viz. the Height of any Segment being given; to 
find the Area of that Segment in Gallons, | 

n 


or MEASURING. 137 
be In P.ge 38. I have ſhewn an carly Method of 


ading the Area of any Segment of a Circle; and 
* 8 , «> * 


Ale malt now obſerve. that if the Area in Inches tound 

by that Method, be divided by 282, or 231, the 
Fim Cnotient will be its Area in Gallons: and hecauſe 

the Area of any Segment may be readily found in 
ther Gallons, I have here added a ſnort Fable, which 
hes yl] ſerve very well for common Practice, not only 
a in ta find the Arca of any Segment of a Circle in Gal- 
me! boa,; but alio to find the Number of Gallons that 
Ar- are either drawn ont, or remain in any cylindrick 


Vollet along, or with its Avis parallel to the Hotizon 
5 4 11 r JE 9 
ulually called the Ullage of a Calk, 


Bo A TABLE 
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| A 
ff.. 28 
| OFTHE 


Segments of a Circle, whoſe Area is Unity or x 
The Diameter being divided by parallel Chose 
Lines into 100 equal Parts, 


2 


V. S. Segm. V. S. Segm. V. S. S: 


gm. 


— 
4 
o 
. 
* 
Mes 
— 
— 


— - — 8 — —— ͤ— 1 
1 15,0017 2:06 j0,2006] 51 [0.5127 76 [0.5175] 4 
| 2 40,0048 j. 27 0, 2178 52 , 5255 77 flo, Hb: 
|| 3 10,0087] 28 lo, 2292 53 o, 5382 78 fo. 8 ze | 
; 4 19134} 29 [09,2407 | 54 19,5509] 79 [0.547% 
288 0,0187 | _30 10,2523] 35 f 55'5 80 fo, 576. | 
1 6 [09,9245] 31 0, 2540 56 o, 57620 81 fo 05 
| 7 , 9303 32 fo, 275957 1,7888 5 „8% A 
l 8 ſo, 75 33 1-,2875} 58 ſo, 6014 83 fo,s:-:| Wl :n 
9. | 0446} 34 , % 59 (14081 0,899] Ne 
it 10 [0,0520{ 35 o, 3119 60 [o,626;] 85 ſo, s; F. 
4 cos 26 io. 2 "62-10-6186 [-$4- p w! 
| 11 o, 698] 30 fo, 3241 61 o, 6389 85 fo, on. | 8 
| 12 10,0480} 37 [0,436.1 62 o, 65 14] 87 fo,q2z! 1 
* 13 o, 7064 38 Jo, 34 6 63 o, 6636 88 [0,43: | 
14 0,0851 1 39 Jo, 3601: 64 lo, (759 89 0,7 10 
| 15 [0,0941} 42 19,3755 65 15,6881] go [0,945 b. 
j 16 [o,1032 41 % 65 e, ce g1 [5, 352) Ml. 
1! 17 [o, 1127 42 e, 3989 67 o, 7122 92 0,00% : 
1} 18 [o, 1224] 43 0, 4112 68 0, 7242 93 0,9% 4 
i9 ſo, 1323 44 {9:4233| 69 fo, 7360 94 Jo.g75: \ 
i 20 10,1424; 45 2485] 60 19,7477].95 10.551:| WM; 
is 21 ]:,1526] 45 , 4491 71 , 503 96 0,8066 . 
. 22 0,1631 47 9,4018 72 „7708 97 Jo, 951; 
1 23 0, 738 48 [C, 4745 73 o, 7822 98 fo, c;: . 
24 e | 49 0,4373] 74 [97934] 99 [0,995 
25 (o, 1955 50 (o, c 75 [c,S045 [100 [o,coo il 


Tre 
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3 

The Uſe of this Table of Segments depends upon 
tc following Proportion. 

the Dizmeter of any propoſed Circle is to 108, 
de Diameter of the Tabular Circle): So is the 
Height of any Segment of | propoted Circle to a 
iicd fine in the T able, 

Then if the Tabulir Segment, which ſtands a- 
zainſt that verſed Sine, be multiplied into the 
Circle's Area, either in Inches oi Gallons, the Pre 
duct will be the Area of the Segment required, 0. 
the ſame Name. If the Circles Arca he Inches, 
th: Segment will be Inches: If Gallons, the Segment 
vil be Gatlons, 


EXAMPLE, 


et the Diameter of nr ng 


: Da SK 
the given Circle be . 

5 1 
A L = 02,5 Inches p \ 


and the Height of th 
degment fought b 
tA =. 20. Inches 
what will its Area be 
in Ale Gallons? 88 

Firſt, the Arca of WC. 
te Ahle Circle will — 3 II 
d. 19,0793 Ale Gal- 
ne, and the Proportion will ſtand thus, 6255: 100: 
20: 32, the verſed Sine of the able, whole Seg— 
ment 15 0, 2759. 

hen 10,8793, 70 =. co Ale Gallons, being 
ne Art of the Segment BAG F, as was require, 
[ne fame Method may be obſerved for Wine Gal- 
ons, Corn Gallons, or Inches. 

Discip. I fha!l find no Difficulty in computing the 
Area of any of theſe Figures ; but 1 ſhould be very 
gad to know how any Juperiicies can be ſaid to 
old any Number of Gallons: It can contain no 
wore of any Fluid than what will cover its Surface, 


- = 
\ 


wo (þ (v ow 


A 
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%o. Your Obſervation is very pertinent a} 

jut; but it is always ſuppoſed in Gauging that the 
Fluid on any of theſe Surfaces is one Inch dech. 


, HI. 


77 calculate the Contents of fuch Feels, ns ove i 
Form of differents Solids, as Prijms, Faul 
grams, Ec. 


Disctr. Tn what Manner muſt I proceed to {:. 
the Contents of Veſſels of ſuch various Forms 

PHIL. Almoſt every different Solid has its cen 
particular Rule, which mult be followed in Com: 
putation, as J have already explained in _treatin; 
the Meniuration of Solids, and ſhall thert fore {+ 7 
the Method of applying thoſe Rules to dillon Ves 
cls by which their Contents will be caſily compitÞQ, 


PROBLEM 7. 


To find the Content of any Priſm, whoſe Sd. 
e Parallelograms; what Form ſoever its Baſe |» 5 
That is, to compute the Content, in Gallons, t 
any Fun, Ke. whoſe Sides are Parallelograms {t«11.!- 
Ig upright, or at right Angles with its Bottom. 

Firit, hnd its ſolid Content in Inches by the R's 
laid down in Page 140; then divide that Conte!“ 
282 or 231, or 268,8, the Quotient wil ſhew the Con- 
tent in their reſpective Gallons, viz. in Alc, VV its, 
or Corn Gallons. 

Or multiply the Content in Inches by 0,02 354" 
or 0,004329, &c. thoſe Products will be the Contes 
in their reſpective Gallons. 5 

Or, you may purſue the following Method, BY 
find the true Area of the Tun's Baſe or Bott 
that Arca being multiplied with the Tun's Hin, 
will produce the Content in Gallons, as before. 

The Work of this Problem 1s ſo very caly > t9 
require no Example, 


P N O- 


or MEASURING. 


PR OB L E M 8. 

To find the Content of any Pyramid, in Gal- 
ons, whoſe Baſe is bounded with right Lincs, 

Every Pyramid is one third Part of its circum- 
ſenibing Pritm ? 

Therefore it the Area of any Pyramid in Gallons, 
be multiplicd into one third of its perpendicular 
Heizht, or if one third of that Arca be multiplied 
with the whole Height, either of thote Products will 
be the Content of the Pyramid in Gallons, &c. 

The Content of any Square Pyramid may be exfily 
found in Gallons by the following 


185 


RULE; 


Square the Side of its Baſe; and multiply that 
Square with the perpendicular Height; then divide 
at Product by 840z=282x3 for Ale Gallons ; or b 
q3=231x3 for Wine Gatlons; or by 806, 48208, 8x3 
(vr Corn Gallons ; the Quotient will be the Content 
quired, | 

Or it you multiply the above Product by o, o1182 
ſor Ale Gallons, or with 0,c01443 tor Wine Gal- 
ns, or laſtly with o, 901242 for Corn Gallons, the 
Reſult will be the Content required, 


PROBLEM 9. 


To find the Content of the Fruſtum of any Square 
P;ramid, cut off by a Flane parallel to its Bale, 


Firſt, either by Rule one or two, given in 
Pave 153, ind the propoſed Fruſtum's Solidity in 
Cubick Inches. Then divide that Content in Cu- 
bick Inches by 282. or 231, &c. and the Quotient 
wil] be the Content of the Fruſtum in the reſpective 
Gallons. 

Zut from the Methods already laid down, there 
may be eaſily deduced the following Rule, tor hnd- 
ins the Content of the Fruſtum of any Pyramid, 
What Ferm ſoever its Baſes are of, pre them to 
be parallel, whether they are alike or unlike. 

RULE, 


$ 

| 
| 
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be.. 


Firſt find the Arca, then find a geometrical \!.-. 
between thoſe two Areas, that is, multiply the n. - 
Arcus together, and extract the ſquare Root cn 1 
that Product; the Sum of thoſe two Arcss, 1 | 
their Mean being multiplied into one third af, 
Fruſtum's Height, will produce the Content w. 
quired. 


NJ 
EXAMPLE. Inch 
— f 
Suppoſe a Tun in the Form of the lower Fru Con 
of a Pyramid, whole Baſes are equilateral Triangle 
Let the Side of the Jop be 42 Inches; the Side. 
the Bottom be 63,4 Inches; and its Depth be 
Inches; what will the Content of that Jun be 1 
Ale Gallons? | 
Firſt, find the Arca of each Baſe in Inches, the 
find what thoſe Areas are in Ale Gallons, Nuit yy 
thoſe two Areas together; the Square Rout of the: 2 
Product will be the mean Area, &c. 
EXAMPLE. | \ 
Ihe Area of the Top is - 2,71 e 
"The Arca of the Bottom is 6,12 Ale Gallone. 
he mcan Area will be - 4,07 d 
12,90 T 
Then one Third of 12, 9 & 332141, 9 or one Thi?! 
12,0X33141,9, the Content required, 
PROBLEM io. c 
To find the Content of any right Cylinder uh. 
lons. 24 
That 1s, to compute the Content of any guet 


Jun, whoſe Diameters at Top and Bottom ae ,, 
and at right Angles with its Sides. = 


I Rok 


$45 
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. 


Multiply the Square of the Diameter into the 
Ho ht: and div de the Product by 350,05, or mul- 


' ly with 0,002 785, &c. that Quotient, Or Product, 
be the Content required. 


EXAMPLE, 


8. uppof the Diameter be 342% and the Height 31,3 

ns. Fnlt 4 „5 42.5 2 395 25. And 180,2; 3155 

199.875. lden 35,6) 56890, 875015840 the 
Content in Ale Gallons, &c. 


P ROB IL E M 12. 


— 
* 


and the Content of any Cone, or round Py 
ramid in Gallons, 


Y 
V Cone 15 OINE third O1 WS Ct ircut un; 10 C 
y Fc wth -. Sf i . * 5 
* K ATC 1 17. B. \ tore SY wt ilk; hs THAN 170 


enen 
LOU UY; it 8 


1 
ait oui by du 


Rur xk. 


Sai 5 ! TY - 4 77 N. * 
V [11 ly the! are-Oor. the. 11:21 te: 01 18 . iſe 
the N nale . 4 lieig Ut; ) then T 17d the r Fr 
y 107758359 ,05X3 tor Ale. { z alle ns Or by 
j a : „ N i, 
6 2294,12 JO1 Vine Gal! ons, e. at 110 tlie 
6 tho: Content 
4 iet TY bo LING ante 11 K J. Je. 1. 
Prout be multiplicd with o, 2g 
: 7 g 12 1 199 = 4 Dis, a 
22762 „ with o, oi „ 4 thts Products 


WH be the Courcnt in their reipestive (anon 


EN AMI. F. 


. 


| Suppoſe the Diameter of the Baie be 4% and the 
rhendicular Heiotit be 3 5 Inches; hat will the 
Cantent be in Ale C ll. ns? 
Fir 25 K42, 5 1806,25. And 1806,25%31.5= 
(it , T, 
16 107715 5508 25 8751052, 82. or 56896, 2 350 265928 
2, 82 the Content in Ale GG; EONS | and in the lame 


nner for Wine or Corn Gallons. 


Y P 
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PROBLEM 13. 


"Fo find the Content of the lower Fruſtum of a. 

Cone, in Gallons. 

That is, to compute the Content of any ro 

Tun, whoſe Diameter at "Top and Botton ic pu. 
rallel, but unequal. 

The Content of ſuch a Tun may be found hy the 

Rule Page 187, whence it will be caſy to deCuce th, 


tollowtng 


RU L. 


To the triple Product of the Top and Botton 
Diameters, add the Square of their Difference ; . 
tiply that Sum into the Height or Depth, then (.- 
vide the laſt Product by 2077,15 for Ale Gallons, «© 
by 882,36 tor Wine Gallons, the Quotient Wal o. 
the Content required, 


SL. AMPLE, 


Suppoſe the Diameter at the Top be 52,4 Inches; 
the Diameter at the Bottom 44,0; and the Height 
zo Inches, what is the Conſent in Gallons ? 

- wy 52,4X44,0=2337,04. 

nd 2337,04X3=7011,12 
Alto 3 7,8 Add. 
And 7,8, 50,84 


The Height 30 71,96 2212158, 8 


Then W Content in Ale 


Or 112158,8X0,00092S,= 16,96 Gallons. 
You are to procecd in the ſame Manner, cither for 
Wine or Corn Gallons as Occaſion requires, But 
if the Tun or Veſlel be not truly circular; that is, 
if either its Top or Bottom, or both of them, be al- 
liptical, whether they arc alike or unlike is of no 
f ens Fe the Content of ſuch a Tun may be 


cruly found by the general Rule, Page 187, 


PR . 


(2 


or MEASURING, 18. 


PFRODLEM 16: 


The Axis or Diameter of any Sphere or Globo 
being given, in Inches, to find its Content in Gui- 
lone, ; 

Every Sphere is two thirds of its circumſcribing 
Cylinder, by Page 150 and from Page 151 it appcare, 
that if the Cube of the Axis of any Sphere, taken 
in Inches, be multiplicd into 0,5 236, the Product will 
be the Content ot the Sphere in Cubick Incl.. 
Conſequently, if that Content be divided by 232. 
or by 231, &c. the Quotient will be the Content i 
Gallons. 

But thoſe two Operations of multiplying wic 
0,5236 and the dividing by 282. or by 231, &c, ma, 
be contracted into one. 

Thus 282)0,5236(0,001856 will be a Multi; !:cator 
tar Ale Gallons, 

And 231}0,5. 3500, 0 1206 will be a Multip!ictr 
for Wine Gallons. 

Or 07236) 282 (538,57 
Gallons. 

8 bs 05236) 2310441, 17 will be a Dieiſor for Wino 
alions, 


! 


wil be a Diviſor fer Ale 


NU. 


If the Cube of the Axis of any Sphere be divided 
by 538, 57, or multiplied with 0,001856, or divided by 
44',17; or elſe multiplied with 0,002266; the Quo- 
tent or Product, will be the Content of the Sphere 
in their reſpective Gallons, 


Ex A.M r L E. 


Suppoſe the Axis or Diameter of a Sphere or 
Globe be 22 Inches; what is its Content in Ale 
Gallons ? 

OPERATION, 


Then 22x22x22==10648 and 538, 57) 10648 (19,76 
Ale Gallons, | | 

Or 10648 x 0,001856=19,75 Ale Gallons the con- 
tent required, 


. 2 4 neh 
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And ſo far either Wine 61 Cern Gallons, a: 0, 
C1011 FCQUIICS, 


PR On L E 1 15. 1. 
To and the Content of any Scment of 2 4 
Irn (> TY lons. : | a 
If the Diameter of the Segment's Base, ar! a 

howht are given; the Contchit may he {ous . 
tic following Rules. af 
KV TE x; 35 
10 che triple Square of half the Diameter, ad. a Ho 
uare ot the height ; then multiply chat Sum i | i 
1 the 'c helht, and divide the Product by 538 457 tor A FN 
9 Gallons 3 or by 441,17 for Wine Gallons, &c. | tlic 
; But it the Axis of the Sphere, and the he. ght « ton 
Segment are given; the Content may be found anc 
„ end of theic Rules, Tu 
the 
RU ILIE 2. 177 

From the triple! 5 *Foduct of the Axis into the ha: it 
1 kind e te h. Square the height; then elt. ine 
| „17 (he, Kenan into the hei, ht, and divide a. E 
. ance by: 535,57, GE; ob: 
| } Eiiher of theſe Rules will produce the Content cl ff 
1 the Segment in Gallons, * 
. 7 kit 
If; EXAMPLE. mY 
id Suppoſe the Diameter of the Segment's Buſe be 2: * 
it inches, * its liei, ha be 8 Inches; what wilt it con- e 
}F tain in Ale Gallons ? wk 
I" bet 
il OPERATION. Ar. 
it Fir} 2) 28 (16, Then (per Rule 1) 14 α⁹¼ | 85 
and 6x6:=:9; Next 535+ 36=024. Aptn, 924. "x 
1 = Laldy, 535,877 40% che Cunt t 
| qui cd. 5 
[ 8 ECT. 


* Y 
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SET. V. 


7 practical Met hd of. gauging ay fixe! Tun or Cep- 
16 


ver, and making a Table ts ſhew ec it will Hold al 


every Inch deep 3 uſually called inching of a Tun, &. 


The Tuns of Brewers in general are fo fixed, as 
) lean a little for conveniency of cleanſing their 
(rink, which is uſually called the avg > or fall of 
the fun. The Drip or fall of any Tun, is thr 
Hoof of ſuch a ſolid as that Tun is 1 to re- 
Netent, and may be found by an Algebraical prs- 
cſs: but the practical method is, to Meaſure into 
the Tun, ſo much liquor as will juit cover its Bot- 
tom; by which means you find ar once both the fall 
and a true horizontal T.inz over the Bottom of the 
Tun, from which, if the depth of the Tun, (viz. 
the neareſt diſtance frora the Top of the Tun to the 
i:r/ace of the Liquor) te ſet off upon every one of 
it tides, you will then have a true parallel Plain. at 
the top of the Pun to that of the Liquor. 

Then it the ſides of the Fun are ſtraight from the 
Pop to the Bote m, take a many Demenſions in wt: 


% Plains, as ate neceſſary to find the true Arca of 


chen; and by thoiz two Arcas, and the above depth, 
und fo much of the Fun's content, as is contained 
between thoſe two Planes. 

Next to Inch that Tun; divide the difference bo- 
en the top and bottom Areas by the depth, wid 


the Quotient will be an addend or fixed Numb 


which being added to the Iciler Area, the Sum vll 
de the Arca of the next Inch, and being added to that 
rea, their Sum will be the Area of the third inch, 
14 fo on from Inch to Inch, until the Ares of the 
trer ſingle Inch be found ; the Sum oi thoſe Ares, 
| tie Work be true, will be cqual to the Content 
ul as above. And if the Tun's Drip or fall 57 
lech to the Sum of all thoic Areas, that Sum will 
x the whole or full content of the Veit J. 

1 3 Frem 


144 
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From what has been obferv ell it is ſufficiently: 
dent, that if 1, 2, 3, or any Num! or of those 
accounted from the Bottom be added to the l 
Sum will ſhew the Quiuniity of Liquor 
is in the I'un, to ſuch a Number of wet In ch 
the Bottom, as there were Areas added togetlier. 

Or it the Sum of zuy Number of thoſe Arcs 
ing accounted from the Top, be fubltraticd fen 
'Tun's whole Content, the remainder will fle win 
quantity of Liquor is in the "Tun, when 1+ 
is ſuch a Number of dry. Inches from the 
as there were Areas ſubſtracted. 

Wen theſe direct! ions are well conf; tered Vier: 

will be no difiicuity in forming a "Fable, c 
every wet or dry Inch of any Tun, whoſe i. ſide 
{tr ight {rom Ton to Rottorn ns wh: it form L 
Bates are of, and whether it {and upon its genere 
letter Baſe. . 

But if the ſides of the Tun are not ſtraig li. 
the Top to the Bottom; then the beſt and catie:: 
will be to divide the T'un into ſeveral Fruſtun:, oh 
of 10 Inches deep, and finding the Content of «©! 
inc Fruſtum, by taking the Diameter. in then 
dle of every one of thoſe 10 Inches; that is, we pri 
Biatacter at five Inches frem the Top ; the fc " 
Diameter at 15 Inches from the Top, &c. and n- 
tiplying their reſpective Areas w. th 10, Which! 


# 14 


— — 


Gone by only removing tne ſcparat! gy Com: 
of lace (orward to the richt Hand, 1 his ben; dune, ( 
if the Sum of all thoſe Frutt «ms be alle to the! | 
that Sum will be the whole Content of the Tus; q 
It mull be obſerve, that if you take the He cht ( 0 
the 10 Inch Fruſtrums in the Side ef the Tun, 
mult allow for the difference between the - | 
Hes 5ht, and the Perpendicular Height in ry 
tu, | 
If from the whole Content of tlie Van, von n f 
tract the mean Area of the grſt Fruſtum tent 0 4 
and trom the Remainder ſub: = the men vn th 


"4 


the locond Vraſtum ten times, and from bes | 
mainder ubtact tue mean Area of the thy 110 fb U 
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1 7 


of the tun; you W! i Rare a : ble that will Curry 
WW; hat Quan tit of Drink | 15 11. tne 4 un, ton N Ut 
ber of dry Inches, 

This NI. choc is likewiſe uf ch 0 r gaugingandinch- 
ing a Pre wer 8 Cop y 1* it, Meaiure 1110 che Cop. 
8 a5 much L. er as will Just | er its Crow 


Kc. until there remains nothing but the Fall or Tf of 


” 
then divide its Per; endicular Hei cht inte r ums, 
ya 71 P 7 "bg | 
Wu Its ſides into jour TR Lauts, thit ſo ct 5 

* . 7 i 1 Iz * \ 
mete 15 m. * be talen F 3 I e | CT (owed 2 4 Ul vill 
) . ? 1 1 9 . 
But if the pf er is much wier at the Loop tan at 
| * 1 0 1 _ ; . fa 13 4 
e Bottom, and its des Spheroiaal or Archins 3 
; . . : 3 
I 11 17 NICCUU CO! Kl tot HM n ict =Y 11 tile 
Mc: ale of VOCTVY. TC Inch * rr nenne enen. 
145408418 od Way 11 124818 15 4 # l 414 + F hy © TORS Tis . 44 S740 '1 
. \ Nliddle Ke a F 2 uch. 1 g 
n the Aliddle of every tt) Aae! es ; but in erery otliet 

” on 

reſpect you may Procce.: d 55 bel re. 


But the Quantity of Ei wor. th; 10 would cover the 
Crown of the Copper m. ay: [3 ound without e 
ng it as above, by frypotnz the Crown ty be 
Segment of a Sphere, 1. 12 ie ſower Fart of the Cap 
ber, wherein the Crown if „ to be the] I rutum of 
1 Parobolick Conoid: then if the Diameter at tlie 
Top of the Crown, andi its Perpendicular eight ate 
given, the Quantity of Liquor may be found by the 
'0llowing 


RU. Lx. 


From the Area of the Plane at tlie Top of the 
Crown ſubſtract 13 ol the Area of the Crown's 
Height; the Remainder being mu! tiplicd into half 
the Height of the Crow n, will pre „duc the Quantity 
or Number of Gallons that will cover the Crown, 


SEC T. . 
Ta compute the Content of any cliſe Cuſt, dix. Butt, 


Pipe, Hoofhead, Sc. in Gallns. 


In Order to perform this difficult Part of gauging, 
the three following Dimenſions of the propoled Caik 
mult 
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muſt be accurately taken in Inches, and decir! 
Parts of an Irch. 

Viz. The Fouldge cr Bung Diameter, within tie 
Caſk, 

Either of the Head Dizmeters, ſuppoſing them both 
Equal. 

And the length of the Caſk within. 

In taking theſe Dimenſions, it muſt be car. full, [1 
obſerved, firſt, that the Bung-hole be in the XIIda. 
of the Catk ; ali that the Bung-ſtaff, and the Stat 
over againſt the Bung-hoie, are both regular or cen 
within. Secon dly, That the Heads of the Caſk rs 
equal and truly circular; if fo, the Diſtance bet». 
the inſide of the Chine, to the outſide of its op mw in 
8 taff, will be the I cad Diameter within the Cat 
Thirdiy, With a ſliding pair of Calipers, take n 
ſho: teſt Diſtance between tue outfides of the tu. 
Head ; from that eng th. ſubſtract 12 Inch more, 05 
according to the acgenet is of the Caſk, for the the. 
neſs of the Head ; the Remainder will be the lengin 
of the Catk within. 

Now, by theſe Dimenſions, it is natural ” tus 
pole, the Content of the Catk were perfectly I. 
put it will be eaſy to perceive, by the followin's 5 

gure, that the Diameters and the 1 of one Cai 
may be cqual to thoſe of another; and yet one of t 
Caſts m: + contain ſeyeral gallons more than the 
ther, 
For Inſtance, B 


ſuppoſ the an- Yea ram 
1 — * 


nexed Figure | >, 
ABCDG F, 
to repreſe;:t a 
Caik; then it | 


5 
= 


15 plain, that 1. 3 


if the outward | 
curved Lincs | 
ABC, and F | 
(3 D arc the 
Bounds or 

Staves of the 
Cask; it muſt 


* 
} 64 


#* x 
Si 
4! 
1 
ws « 
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+ Courſe hold more than if the inner ſtraight or 
\ricked were 1ts Bounds or Staves : and yet the Bung 
[Vametcr BG, Head Diatneters T D and AF „and 
the Length L H arc the ſame in both thoſe Caſts, 
From this it plainly appcars, that no ore certain 
er general Rule can be preſe ribed „to find the true 
Content Gf all YOITS Vi 18 11 „ a, TIETCIOTECES Gnu 
655 uſu: ly luppol: every Calk to bein rom of 


ume one 0! these fle 155 (ol; 4: 


J. The Middic Zone of Fruſtum of a Spice 
rio, 
II. The Middle Zone or Fruſtum of a Para- 
7 es 
iz. bolic Sindle. 
III. The lower Fruſtum of two cquil Para- 
bolick Condlds. 
The Io ver Fruſtut mM of two caunt Cones, 
The Method of finding the Form oi the Caf, and 
computing its Content 3 to that luppofed 
Fern, is to be periormed thus 
l. It the 8 taves CG 4 the Call. Are VEIN curved or arent= 
ing. as the ovutw 44 ies 5 01 he Ja 4 ite, inen 
tue Caſk is ſuppoled to be in the Form of the Miädie 
Lone, or Fruſtum of 4 Sphergid whole Content may 
5: computed by two the following Rules, 


n 


To twice the Square of ihe Bung x Dramete r, add 
th. Square of the Head Diameter; multiply that 
dum into the Length, and divide the Product by 
107%, 15. Viz. 3,8197x282 for Ale Gallons z and by 
852,35. Viz. 3,8197x231 for Wine Gallons, 


. 


To twice the Are of the Buns Circle, add the 
Area of the Head Circle; mult ply their Sum int 
one third of the Lens:h, and the Product will be 
wc Content in their rctbscliee Gal Ions. 


EX AM. 


_ 
_ 


— — — — — 
* » a4 DA” Ui i. 
9 — 


od 


— — * 1 
2—— p p˖˖«—ĩ ] 
a - K — l 
=” —— — 4 


1— 


„ 


—— 
* — 
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EXAMPLE: I; 

Suppoſe a Caſk in the Form of the Mididie 7 
of a Ddp3crotd, whote Bung Diameter is 31,5, 
Diameter 24,5, and its Length 42 Inches. 

Firit, 31, 5X31, 5x2 = 1984, 5 and 24, 54, 52 
60, 25. 1 

Again, 1984, 5600, 25 22584,75. and 2524," ;; 1 
=102559,5. 

I hen 1-77,15 }to8559,5(100,78 the Content in 


Ale Gallons. 


' 91 
* 18 


1 y g 1 into t 
And 882, 351085 59,5123, 7 the Content in Wine Vi. 
Gallons, Vi 


Bung Diameter 13745 twice its Circles Arca is 5.5: 


Or thus by the ſecond Rule. 
51 5 
Head Dianicter 21,5 its Cirlcles Arca is 1. 15 


LS + * . . rue * . A To 
T he Length 42 divided by 3 is 14. Teir Sum 1 e! 

[hen 7,1998K: 42=100,78 the Cogent in At. ce 
lons. 3 


The Content in Wine Gellons may be found“ 
the ſame Manner. 
II. #f the Staves of the Caſk are not quite ſo mic! 
curved or arching as was ſuppoſed before; the Cat. 
is then tagen for the Middle Fruſtum of a Parabolick 
Spinde; and its Contents may be computed by tl: 


Ru r . 


To twice the Square of the Bung Diameter, dd 
the Square of the Head Diameter; from their Du 
ference ſubſtract four tenths of the Square of tl 
Ditterence of the Diameters ; multiply the Reman— 
der into the Length, and divide the Product by 1077, 
15, &c. as above. 


EXAMPLE 2. 


Suppoſe the Dimenſions the ſame as before. Then 
31.5x31,5X2 ;+24,5X24,5==2584,75, and 31,8 — 25 
=7. Again, 7X;X0,4 19,6. and 2584,75—19,0x4*= 
107739,3. Then 1077,15)107536,3{109,10 the Con- 
tent in Ale Gallous, XC, 1 
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III. When the Staves of the Caſc are bit very 
':tle curved or arching, then it is {uppoſed to be in 
„e Form of the Fruitums of two cqual Parabolick 
„ WConoids, abutting or joining together upon one com— 
mon Baſe at the Bouldge, and the Content may be 

;= Wound by the following Rules. 


RULE 5: 


| To the Square of the Buns Diameter, add the 
„ W<quare of the Head Diameter; multiply their Sum 
? to the Length, and divide the Pruduct by 718,08. 
ine Viz. 2,564*44292) for Ale Gallons; or by 588,22. 
Viz. 2,5464%231) for Wine Gallons ; or thus : 


* 
4+ 


EYES 


_ To the Area of the Bung Circle, add the Arca of 
# the Head Circle, multiply the Sum into half the 
4 Wlcneth, and the Product will be the Content re— 
tene 


EXAMPLE: 3. 


With the ſame Dimenſions as before. 

* Firſt, 31, 8&3 1,5: 124, 5 x24, 5221592, and 1502, 5 
60885. and 718,08) 66885 (93, oi the Content 
u Aic Gallons. 

Ur 588,22166285(113,7 the Content in Wine Gal- 
as. 

V. Tfthe Staves of the Caſk are ſtraight from the 
bouldge to the Head, as in the inner pricked Lines 
n the laſt Figure; it is then taken for the lower 
furs of two equal Cones, abutting or joining 
g ther upon one common Bate at the Buuldee, and 
Contents may be computed thus: 


NOL. 
hen Lotte Sum of the Squares of the Head and Bang 
new WT nt ors, add their Product; then multiply that 
n into the Lepeth, and divide the laiF Product by 
„nz. Orby 892,35, The Quotient will be the 


ontel. t, &c. 4 
2 E x A - 
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EXAMPLE 4. 

bem the ſame Dimenſions as before, 
Firſt, 31,*X31,5 T2 43553455: 731. $X24, = 234, 
| 25. And 2304,25%42 == 992 98.0; . © Ben 1075.1: 
9298,50 2,18. he Content in Ale Gallons, uid 
10 ON ior W inc Gallons. 


| Thus you have the Methods of computing, the true 
Contents of the four folids, in whele Forms ©! ts 
| are ſupppoſed to be; and by Ale Gall, Eiter, 
(| the Examp! es it appears, that I. ice, 8 E 
| four ſuch Caſts as have their „ | . 
1 Dimenſtons all equal, and the III. 93,01 dez 1 
' {:wme with thoſe above- men- IV. 92,189 C 
1 tioned, their Contents will be as in the large in 
| From the Driiproporticn er Incquatity of the“ *7 
| ferenccs, it v. W be c. iy to imagine, that thei ns, 3 
. be Kverel Cas whole Contents cannot. be t 0 
1 found, 40 cee ung de ) the ſ1, . 10 <q * ( 11 1 A1 , | . TH 
3 forc, in dr to recti fy thatc e uUalfties, fee 21.28 oy 
1 thors have 15 id down 1 hkcorems oi th, eir οn eng. "1 
1 tan, and others have propoſed Ibis tor the 111 10 1 
1 purpoſe; but ſince it is o, that we can ou __ 
f at the Lruch, the beſt: and raſteſt way is to be pits "Y 
14 ferred in Practice, which is, by fu 119 BE, n 
10 BD Yo „„ oF —_ 
" LD wmGarr ws reduce the propoicd Ca a Cy 0 
. Inder, thi: 7 | ; 
ne Multiay ds Difference between the H. 
1 f Bung Diametess with %% or with o, C5 or .it 
* With ©,q5 accorving as the Stoves of the 
| | moe o es ar ching; add the Produ, 8 to the. 
Diaudter, and the dum will be the mean Lian le 
ll 8 1 quired. | 
"8 EN A MIR . 
iF With the func Dimenſions as before, Then: 
|| Pung Diameter 1s the Head Diamctcr i» 31 7 
1 24,5 ⁷7¹ . Any Wand 
| NI. D. A. G. Cont.] !“ 
„ 529.4 its Area 2, 4% 4 f 
| $4.5 020 887887 Sent 0221.74. 2 ee: 
ö o, G28. 2, 2444 %% „ 


770, 5 5 828,35 — 2,2385422 $4, 5*: 


_ 


22 —ͤ — 


$—— „ 
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Hence it may be obſerved, that the Difference 
detween each Caſk's Content is regular, and ver 
near equal; which plainly ſhews, that there is not ſo 
much room left for Error by this Method of comput- 
mg their Contents, as by ths above Forms. 


S ECHT ION. 


To find what Quantity of Liquor that is either 

fawn forth, or remaining in any ſpheroidal Call, 
uſually called the Ullage of a Caſk, 

CASE 1. To find what Quantity of Liquor is in the 
Cal, when its Axis is perpendicular to the Horizon; 
ii, when it ſtands upright upon one oft its Heads. 

In Order to perform this the caſieſt way, it will be 
convenient to know how to calc ulate the Area of 

Circle, betwixt the Bung and the Head, whole 
1 ance from the Bung or Middle of the Caſk is 
given, which may be done inthe following Manner : 

As the Square of half the Length of the Caſk : is 
nm the Difference between the Bunge and Head Arcas 
': ſo is the Square of any Cirele's Piſtance from 
„ Bung : to the Difference between the Bung Arca, 


a tue Area of that Circle; viz, the Arca of the Li- 
er's Surface. 


* 


DRHYIIOCNSSTRATION. 


IIhalf the Length of ee. 
the Caſk. .. ; 
let D=halt the Bung Dia- 7 : 3 
T:;CtCcr. 7 
Shalf the Ticad Dia- 5 
mieter. : f 1) 
P==:he Diſlan yo of any n= EW 
1 Circle from the Buns, Ti 1 Ot 


. =half the Diamcter of "i SS PE 
that Circle. B88 «© 


. 
/ 
— 


x hen, according to the 9 property of 15 C 
A pſis, it will be, } B: DD:: BB—-HH -: d. 
BR: DD: B BP] 1 


6 Fa) 
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Hence this Analogy HH: D D=44: ; Pp 
ID D=-aa. T ay Pee a being Cubtractc{ from 
DD, will leave : but Circles Areas are in . 
portion to the Squares of their Diameters, *"I'h.. 
fore, the above Analogy 1s true. 

Then, from the Bung Area, ſubtract one th. 
Part of the aforeſaid Difference ; viz. between: 
Bung Area, and the Area of the Liquor's Surfyc:; 
multiply the Remainder with the Liquor's Dita 
from the Bung, and the Product will hey wb. 
Quantity of Liquor is either above, or under he 
the Content of the Caſk, 


EXAMPLE. 


Let us ſuppoſe a Catk of the fame Bienen wh 
that in the hrit Example, Page 126, and let it be. 


quired to find what Quantity ot Liq: or, abe 
ſure, is in it, when there is but nine Inches v 
Here half the Length of the Catk i; 21 In 


Jada 


- whole Square is 441, and the Liquor s Dit 


from the Bung is 21-- 9==12, 1's Square is 144. i 
Difference between the Bung and Head 
59917 22,7635 1,718). Then 441,00 
I++ : 53804. 
nd 2,7035=0,3594=2,4071, the Arca of the! 
quior's Surface. 


Again, sass gte f. And 2, 811905 
a th 


2.647. Then 2,44, i221, 7356, w 840 
wants of being halt full. Conſequently 585 
72=:1806 WII de the Quantity of Liquor in tus 
at nine Inches wet, in 1 Ale Gallons: : 
und if che Caſk hal wanted but nine Inch. 
being full; then, 50,39 * 31,7 3=22,12 would 3: 
deen the Quant! ty of I1quor the Cat. = 
As the two firſt Tet ms, 441 and 1,0017, ln. 


Preportion, ar. fixes it, ON continu” the fame 4:7 4 


[Miitance; it Will be eafy to calculate the 7 reas lt 5 
% Circles between the Bung and Flea toe 


1 * % 7 : = , 
Ieh; and b. that moans to make 1 Po, * 


- 
V0 
— 


— — bw ow 


, { N 
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$ vill ſhew vit Quantity of Liquor is either drawn 
et, Or remainin, in the Caſk at any Depth. 
CASE 2. To hind what Qua "tity Ot Liquor | 18 41 
1 Calk, nen its Axis is Caral! N to th. Ilorlæon; 5 
„ When It 14% s along. 
Tactructt ; ethode comin t tine Truth, in all 


„le 


Dorts < f Cal KS, 18 by computii, 2 the Ulla, e by x LA 
ve of Segments, in the 4: owing Mana 
1. By the Bung and Head Diameters find tuch a 
enn Diameter 4s you judge w ul reduce the bro: 
I Caſk to a K {der tz V the Nl tod 1! reauy Laid 
Own; and then find its full Content by ihe pre- 
ding Examples. 
2, From ne Buns Diameter, ſubtract the mem 
0 ameter, and halve their Diticrence, that ie, &. 


* * * 
9 LoL SAiS% 


"TWO; 
> From the vet inches of the propeſec, | Conant 
itbtract the aid 14 Hiemer, menen; H 
eblerve the G0 Wing Proportion: 
As the mein lelandter: i: i hne Thinns 
er the tabular Cute! "E140: 15: e 1a en 
[ VIZ. *) to a _— SUE TI EI of otra 


Then it the tabular 8 cut, WA; ch ſtands =) 
that verſed sine, be multiplied into the Content od 
the Ca K; tha Proguet will thew the UlÞee; vir. 
what Quiantity of Liquor is either in the "Cat or 
drau'n out. 


. 


Fake a Caſk, whoſe Bung Diameter is 3155 
inches; mean Diameter 29,05 3 and Content 98557 1 
Ae Gallons; then ſuppoſe there were 10,5 lüchee 
wet in it; it is required to fünd the wet and ary 
2s N 

lere 31,5 = 29,05==2, 4 its halt 18 1,22, And 1 
54: 22 59528 N Thaw 29,08 100: 9.28 . 5.31002 
V. wer its Segment is o, 2748. And 98,7 1X0, 7445 
2112 the Number of wet Gallons. 

Again, 31,5—10,3z==21, the dry Inches; and 21, 
122 19,9. Then 29,05 100; 19,78 : „8; 

| L 2. its 
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ts Segment is 0, 724m. And 98, 1x0, 724 1 7 
the Number of dry Gallons. | 
* T * A — 7 * p 0 

1 root, ; 1,438 427 3 12298, 6, IS NEATLY Tree C 671% 
ot the Caſk, 


HAP. II. 
Of the pradtical Methods of meaſuring Tin", 


Stone, Se. 


HIL O. Theſe Branches of Mentirit; 

being of the utmoſt importance, I could with. 
my dear Diſcipulus, that vou would be very atten— 
tive to the Initructions I ihail vive you, relative t1 
theſe Subjects, becauſe they will be found highly ute. 
ful on mm occalions, - 

Discir. It is hardly poſſible for any Perfon, drfir- 
cu of underſtanding thoſe Branches of Jearning, to 
reject fo fair an Opportunity of increaſing . 
novwiedge, and acquiring a Syſtem of inftruc!1. 
Hons, that cannot fail of being highly wet] 1 
una daring his whole Life, For my own bt,! 
Voluc your Inſtrctions at fo high a Rate, tt i {1421 
ways think the Day you were kind enough t » take 
ine under your Care, as one of the moſt Fortuna 
in my whole Life. 

PHI o. It gives me great Satisfaction to hear you 
are ſo fond of your learning: and give me ]-ave ty 
add, that the Rules I ſhall lay down with regard te 
thoſe practical Branches of Mcnſuration, will be 
plain and eaſy to be underſtood, that you will han, 
no difficulty in putting them in practice, whenc\ct, 
there thall be Occaſion. 


r. 


Of meaſuring Timber. 


In Order to render this Art more intelligible, ! 
ſhall divide it into three Branches. In the tult Las 
50 


5 


101 


— y 
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ſnew the Method of meaſuring Square or equal f1:/@d 
Timber : in the ſecond, that of unequal fided I inbur: 
and in the third, I will explain the various Methods 
uſed by practical Meaſurers for finding the Cont-nt 
round Timber, whether it be of the fame Diameter 
throughout, or tapering, as Trees, XC, 


1. Of meaſuring Square Timber. 


Discir. What am I to underſtand by Square 
Timber? 

no. By Square Timber is to be underſtood, all 
ſuch pieces as are hewed, or ſawed into a true paral- 
el-piped; or whoſe Breadth and Depth are cqual to 
012 another. And all theſe are meaſured by the fol- 
low ing | 

Nu E. 

Find the Area of the Baſe, (chat is, multiply the 
Breadth by the Depth) and multiply that Arva or Pro- 
duct by the Length: the Reſult of the laſt Operation 
will be the Content deſired. 


EXAMPLE x. 


Suppoſe a piece of "Timber be one Foot, nine 
inches in Breadch, the fans in Depth, and 20 Feet 
long: How many ſolid Feet docs it cont, and 
what will it come to at 15s. O. pc: Foot? 

Decamal Solution, 

e Breadth, 
5 Depth, 


5 
20 Length. 
1. 20 Content. 


̃ 5 4 3 As 


[| 


[tity is ſuppoſcd to weigh a Lon, or 20 Fi. 
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As one Foot: 15. 9d.=1.75 : : 61.25 ; 


* 
30625 
42875 5 
6128 © 
. 107. 1875 
12 1 
d. 2.2500 1 
+ 0 
fe 1.00 
Anſ. The Content is 61 Feet and a Quarter, 2 
the Price 51. 175, 24. 4. 
By Croſs Multiplication, 
1=9 
e : 
t 
__ L 
dee der ! 
ES a 
20 t 
61—3 -o 
Discir. I am ſorry to interrupt you but I hays t 
often heard Workmen mention a — of Timber; 
what do they mean by that "Term ? f 
PHILO. By a Load of Timber Workmen n ( 
Meaſurcrs mean 40 Feet of rough or unhewn | im- 


ber, and 50 Fcet of hewn "Timber; aid this Qiizn- 


Weight. The Reaſon they give for this Dittercns. 
Letween a Load of hewn and unhewn Timber, 
that the Former is mer ſured very near the ruth; 
whereas, the Latter is fur from being fo, what 1» 16/4 
for 40 is about 50 Fect; conſequently the Weicht 
each is nearly equal. So that upon the Whole, 
amounts to the fame Thing. Hence you m 
caſily reduce the ſolid Content of any Piece or Picce) 
of I imber to Loads by the following K 

U LE: 


ul 


—— Len an <> 
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. 


Divide the Feet of hewn Timber by 50; the 
Juotient gives the Loads, 
vide the Feet in rough Pimber by 40; the Quo- 
tient gives the Loads, 
There is, however, ſome Difference with Regard 
to the Terms in the King's Yards, "They call 40 Feet 
of hewn Timber a Ton, and 50 Feet a Load, 


EXAMPLE 


Suppoſe a Merchant has ſeven pieces of ſquare 
Timber to di;poſe of, at 3os. 64. per Load, of the 
tollowing Dimenſions, viz. No. 1, 2 Feet, 6 Inches 
the Side of the Square, and 3o Fe-t long: No. 2. 3 
Feet, 3 Inches the Side of he Square, and 40 Feet 
long: No. 3. 2 Feet ꝙ Inches the Side of the Square, 
and 25 Feet long: No. 4. 4 Feet 2 Inches th Side of 
the Square, and 18 ect 6 Inches long: Io. 5. 3 
Feet 9 Inches the Side of the Square, and 22 Fec 
long: No. 6. 4 Feet the Side of the Square, and 18 
Fect long: and No. 7. 5 Feet 3 Inches the Szde of 
the Square, and 28 Feet long. What is the folid 
Content of the Whole; and what will it amount to 
at the above Price ? 


Decimal Solution. 


Nuns. I, 
2.c 


6.25 
30 Length. 
187.50 Content, | 
N UB, 
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Nums. II. 


422.5000 Content, 


Nums, III. 


— 
sed 
ro * . 
Wn —! | «<Y 
woT wr 1 


25 
25 Length. 


189.0025 Content, 


Nums, IV. 


4.166 

j 4.10 
24946 

t 249490 


— * * — — — - _ * — = * 
— — V — — 222 7 
* * 8 
oh — 
- 4 


— 8 ©. * 
= 1 8 £ * 6 ——_— 
. N , | ” 5 

.. . ; — 8 


— PLS 4 


321.0 -865 Contcut, 


— A. 


Neu. 
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* 
— 


14.0025 
22 Length. 


300 5 1 50 Content. 


Nu un. VI. 
4 
4 
16 
18 Length 
128 
16 
288 Content, 


Nou. VII. 
8.2 
5 2 


5 

1 
2025 
1059 

2625 


— — 
27.5025 
2 
22 5000 
551252 


71.7300. Content, 


207 


Contents. 


; 
' 
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Contents, 
No, 1,—1$7.5 


2.—i89.c625 
4 ——3;21.077736 
399.375 
288 


— -- 
2 


7. 79 94 


1889. of; 4 7 86 Ce nteut. 
35070 TIT 7.853 Loads. 


U 
38 
25 
36 
35 
42 
40 
— 27 
* 
15 
I 
As 1 Load : 1. 105, 641.5025 : : 377.857: 
is: 1.5025 
if 15 1889265 
1 755709 
"| 18892650 
k (1 nn 
15 — * E 
ir £. 507-7 241355 
it 1 29 
11 5 
"ne 5. 14.43821700 
| r I2 
| i d. 5. 78604 
f {11 — 2* «44 10 
1 Anſ. The N umber of Loads is 377.853, the Prise 


. 5671. 145. 5d. 4. 


x 
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As I have given the whole Operation by Deci- 
mals at large, Fial! leave Solution by Duodecimale, 
or croſs Multiplication, as an Exerciſe to yourtelt, 
fully perſuaded that you will find no difficulty in the 
taſk; and ſhall conclude the Menturation of Square 
Timber, with propoſing the following Queſtions, 
and giving their Anſwers, without the arithmetical 
Operations. 


QUESTION I, 


How many ſolid Feet arc contained in a pięce of 
Timber, when the Side of the Square is 2 Feet 11 
Inches, and the lentth-37 Fect ? 

Anſ. 314 Feet, 9 Inches, 1 twelfth of an Inch. 


QUESTION 2, 

Suppoſe a piece of [imwber, + Foot 8 Inches tho 
© of the Square, and 29 Fect 6 Inches long; what 
its ſolid Content? 

Anſ. 8. Feet, 11 Inches, 4 twelfths. 


QuESTION z. 
If the Side of the Square of a piece of Timber he 
3 Feet 7 Inches, and its Length 18 Feet; „chat is irs 
uu Content; 
Anf. 231 Fect 1 Inch and a half. 


QUESTION 4. 

It is required to find the ſolidity of a He of Him- 
der, the Side of the Square being 1 Foot / Inches, 
ane the Length 31 Feet 6 Inches. 

Anl. 78 F. 11 In. 7 f. 

2. Of meafurmns wirgual Jided T imber, 

1 « v * 

Discip. What am I to underſtand by z ew /rded 
1 

11 JC1 þ4 
Pato. That the Breadtn of a piece Of Limocr 
greater than its De pin, Or its Depth greater than 
Its 


„ ——ũ— ð“ë + 


<* 


210 Tur WHOLE ART 


its Breadth ; that is, when theſe two Dimenſions +++ 
uncqual, 

Thus, if. ABCD, re- : KE —1 
preſent the Baie ot a piece 
of Timber, and AC=BD | 
be longer than AB=CD, 
and theſe Dimcntions are | 
the {ne through the | 
whole pigce, ite 15 aid to | 
be unequa! ſided. | 9 

= 


9 ** 


DIE CIP, [ Qill greatly 
Gbiiccd to you for this 


Exp an tion; and fhall 


* ſ\ 
now be glad to knov- HOW L :an to roceed, - 
to find the Sclidity on FS ces of Tim ber of this Kind 

Proto. The whole di taculty of m.aſuring tu 
pieces l * dF ble: 55 Cc ON in red Ul C ing the 2 1 % 
Square; that is, in Undine the Side of a Squr! 


** 1 fo Ar 1-48 ce us} to that of a n m., vn. 


I); mention are 3 8 : and this vigziculty i is cally 1 
n.oved by the foltoweinng 


R U I. E. 


Multiply the two Sides together, and Extract! be 
805 are Root ont of the Product t: that Root wili be 
the Side of the Square required, 

But in Order to find the Solidity by arithn CIC! 
Computation, there is not the leaf? necen ty for t. 
e You have nothing more to de, than ts 
tipie the ee, r the Lo piln, and ihit !“ 
ty 1 5 Length; for the lat Reſult will be the S. 

ty required. 


» 
1 


6:17 
EXAMPLE; 
Wind tis the ſolid Content of a piece of Tante, 


whoſe Þ Penn is 2 Fect 6 Inches, its Depth 1 Fo! 
9 0 0 aud 115 Length PAS t (ct? ; 


Dein 
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Decrmal Solution. 


1.75 Depth. 
3 1 5 Breadth. 


4.275 Arca of the Baſe, 
3 Length. 
87.50 500 Solidity. 
Anſ. 87.5, or 87 Feet and a Half. 


EXAMPLE.2, 


Suppoſe a Piece of Timber be 4 Fect broad, 3 Feet 
Inches decp, and 30 Feet long, what is the ſolid 


Content of that piece 7 
Decimal Sælutiau. 
3. 5 Be; 1th, 


4 Bj Lad 


14.0 
22 Length, 
4220 
Anſ. 420 Feet. 
EXAMPLE 3. 
if on meaſuring a Piece of Timber, I find it 2 I cet 
l Inches broad, 2 Feet Inches deep, and 45 Feet 
ng; how many ſolid Feet docs the Piece contain? 


8 al ut 15 ZN by D eerma 16. 
2. 25 Bre: adth, 
2.75 Depth. 
1125 

1575 
_450__ 
0.1575 

49 
247.5900 


A a Auf. 
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Ant. 247 5 F = of 
Disciv. You me ntioned, in meaſuring une * 
f:ded Timber by Fables, it was neccefll ty to 
* ly thc 10 men 101 1s of the Paſir twzcther, 28 14 * 
tract the 8 JH cul {UTC Root Gut of che duct, in I | [ 
to f ind the Side of a Square, whole Arca ſhov!i 5 
Equal to the Area of the Parallelogram. I {h; 
lad to, know what you mean by mcaſ; uring 25 


: 
144414 w4 


m— 


by I a0 ICS f 
P#i1Lo. There are ſeveral Treatiſes Extant. 
vw] ch you may readily find the Solidity of any Ic: 
* imber, accordi ing to the practical Method f 
. without the fie In of any arithmetical Cul. 
tion, as 1 tha! explain more fully, when I co:14. t4 
{how you the Manner of meaſuring tapering i, 
where ] propoſe tO C xplain the Method uſed in c 
puting thule Tables, and the Uſe that thould bens 
of them. In the mean I ſhall purſue the Meth! | 
have laid down at the Beginning of this Section. 


e , rere 


— 


——— 


-— >: 


| | 3. Of meaſuring Rind Timber, 
| Round Timber is of two kinds, firft, That vw 


: 
4 the * Ends Are equal to 5 eher Sec 
That where the two Ends are not Equal to cach other, 


and therefore called tapering Timber. 


45 


1. Of meaſuring Round Timber, when bath the £1. af 


If j are equal, 9 
14 Pieces of Round Timber, where both the oy 
i are equal, are Cylinders, and their Solidity u vs 
"ew tound by the following 
F 
1 "SAY AX 
| ' Muy the Square of one Fourth of the Circ 
i* ference by the Length, and the Product is the Soll - 


dity required, , 


| * 
f # * 
J . 
61 5 
. 1 
5 
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ER AMPIE 1 


et it be required to find the ſolid Content of a 
. ce of Round I'nnber, whoſe Cireumicronce ts 
4.46 Feet, and its Length 10 Feet? 


S/ uy Decin, ils. 


24 one fourth of the Circumſerence. 


al 
124 


1 
111741 


Anſ. 12. 03370 Feet; or 12 Fect, 7 Inches, and 
* 'C ents of 11 Inch. 


” oo 


Se, EXAMPLE: 2, 
What is the Content of a Piece of Round Timber, 


„oe G Ieumfereace is 8 Feet 4 Inche. „ and! its lengtu 
15 Feet; tuppoting its Ends are equal? 

FE 8.5 8833 one Qarter of the Circumf. 
nds 2.083 3 


rf iy 


1 0 32499 
02499 
1760 4 
40/00 
wh 4.340188 
Oln 15 Leng th, 


. 4 D 
* 4 2 . {ant 
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Anſ. 65 Feet Co 1 Inch, and 2 tenths 01 an In 

As the above Operation is comp: fee: of a wc; 
«1 m13r of Figures, the major Part of wich 

19 real uſe, the Work may be much ſhort: 
nVerting the! \Iultiplicator, as explained in! 

eit the, Introduction to this "Ireatite. 

Disk. 1 percetv. there is no dimoeult/ in bo! 

th. CONC of any Piece of round Eimber, ;. 

c 2 mentions are given; but I euld be 
to Kn] „What Method is taken by practical Acai 
1 God the Circus nicrgng ; 


liro, The Met! Bod very ich being 1 
ire than this: hey Girt the Piece rou: 4 
Sing, double the String twice, and : Meaſure it en 
a Rule; by which means they obtain one Quarter of 


the Girt or Cireumt- rence, which they Conte; 
the Side of a Square, whole Area is cqual 10 1, 

"C4 f the circular Baſo. 

5 zut is this ec 19] true 2? 

Hiro. No: it is very .crroncous; for the fen 
vu of the Circumference of a Circ je, is not. qu! 


I: NY Side of a SQUUIT, WIRDIS cas quai te 
Arca of the Circle. For if the Circumterenge © 4 
Eirele be 1, te Side © a a8 e of 8 Arca c 
ta that Circle, is-0.2821, (ſee Page 2 o) vherca: 
the falſe Ie ahed of the Girt 1t 15 only 6.25, 
Discip. Why then is it practiſed f why 15 not 
truc hIicthod uſed inſtead of the fallc ? | 
PAL. It was firlt introduced by ignorance, 9: 
cont! nucd, becauſe it is ſomewhat eaſter tha | 
© bez till Cultom fixed it fo firmly, that all th: 195 
monſtrations in the ** orld will not be Able to ban . 
tt rom ener: 4] Practice. But the Sol Lic ity of 1 
Funber may be fo! und very near the 'I rutn, ”_ Wi 


R v.£ 8. 
MI tiny the Square of the Cireumference « 
CC 55 Lie KCl get, gs Til at 1 5 roduct by 0507 
tue laſt Tciult Will be the Solidity required. 


M. 


55 
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EXAMPLE; | 


What is the Solidity of a Piece of Timber, the 
Fourth of whole Circuinterence is 1 Foot 6 Inches, 
«nr 11ts Le: 1th 2') Feet ? 


CI: 7 by Decimuyls., 
65 Circumference. 


6 
| 30 
3 
20 Length. 
720 
| - 07958 
7” 5700 
5 3000 
| 6.450 | 
f 5040 ! 
$7:29799 
: 12 
q!! 3.5712 
by 5 
6.854. | 
A anf, 57 Fect, 3 inches, 6 Parts, | 
| Solution according to the chm foto, 
tt! ; 22 
I. 5 one Fourth of the lit. 
an! 1.5 
LN 75 
De- 15 
my 2.95 
20 Length. 
4 Z+VO 
Anf. 45 Feet. 
Hence it appears, that 12 Feet, 37 Inches of 
i, WT. are loſt to the Scller by uſing the commen 
. Mechod. 
683 


Aa 3 FX ASE 


216 Tur WHOLE ART 


EXAMPLE 2. 


Required the Solidity of a Piece of Timber, wh-- 
the tourth of the Girt is 2 Feet, and thc Lentz: 
5 Feet. 


Solution by the true Method. 


8 Circumference, 


$ Le nth. 


152.79300 


Anſ. 152.7930 bect, or 152 Feet 9 Inches 2 2 
bait, 


Salutien by the commen {rdethed, 


30 
129 Feet, the Anſwer, 

The Difference between theſe two Solutions is 32 | 
Fect q 'nchis and a half. 

| ſha!l add, my dear D:;ſfcripulus, a Solution tot 
2 elt! ng by the accurate Methc.d d laid down in 10 
IT 345 for funding the ſolid Content of a Cylinder. 

ihe Diameter. of a Circle, whoſc Cir 'Cuniforenc? 
is 8, will be 2.546; of s being ſquared is 6.451!" 
Which inulupiicd by 7854, (tee Page 28) ; 8 5. 091% 
250t;4, the Arca of the Baſe; this Area muilp!; 
by the Length gives the Solidity required, 


OrERa- 


* * 
LN K* 
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OrtkhkiaT o N, 


32410680 
51856828 


88 
Af 
*%QJ 
3 
1 
— 
— 


x gp e THO" 
$.0910429034 


zo Length. 


152.731287192 
Anſ. 152.73, &c. Feet, not differing from the firſt 
S ation one tenth of an Inch; a ſufficlent Proof that 
the above Rule is ſuthciently near the Truth tor com- 
mon Practice, 


2. Of meaſuring tapering Timber, 


Discip. What am I to underitand by tapering 
Timber ? f 

PHILO, By tapering Timber is meant, Trees, &c, 
as they crow in the Foreſts, or any Picces of Pim— 
ber, that are larger at one End thin the other, 

Discip. What Method muit be purſued in Order 
to hind the ſolid Content of ſuch Ficces of *I'imber 7? 

Pr1to. The Method generally utcd by \leaturers 
is very eaſy and expeditious, ::1t- 15 this: They 
Meaſure along tie Piece from une End to the other, 
for the Leiigth; and at the Micdie, tney Girt it 
round with a String, double that String twice. and 
Yeafure the Lengen of it thus doubled, and gli tis 


the Fourth of the Gitt, {ad fippole it cqual to the 


Side of the Square, which the Piece will hold 
1 through 
— 
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throughout. In conſequence of this, they Squaro the 
fourth Part of the Girt, that is, they multiply it by 
welt; and that Product multiplied by the Length of 
the Piece, gives the Content, ; 


But if the Tree has its bark on, they make an 


Allowance for it; deducting it from the fourth Part 
of the Girt before they multiply it by itſelf. 

Discip. What are the general allowances made 
for the Bark ? 

PHILo. There is not any fixed Proportion for thi: 
Allowance, that is general in all places; but the fol- 
lowing are uncommonty uſed, For Oak one tench, 
or one twelfth Part oi the whole Girt is deducted 
for the Bark; in Elm, Beech, Aſh, &c. it is ſome— 
thing leſs, Some Meaſurers inſiſt upon one Inch 
out of the {fourth Part of the Girt. That is, it thc 
Quarter of tte Girt be 10 Inches, they call it nine, 
and with that proceed.to Meafure the 'I'ree, When 
the Allowance for the Bark is ſettled, the Tree 1 
meaſured by the following 


NUR. 


From the Girt, or Quarter of the Girt, according 
to the Nature and thickneſs of the Bark, deduct the 
Allowance, and wich the Remainder tind the Con- 
tent of the Tree, as mentioned above. 


EX Ain I 


Suppoſe it were required to find the Content 6. 
an old thick-barked *I'ree, whoſe Leneth is 22 feet, 
and the Quarter of the G. 2 Feet 10 Inches; the 
Allowance tor the Burk being Ii Inch out of tac tourth 
of the Girt. 


Uperatt 512 


I 


* 
— 


* 
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Operation by Decimals. 


2.9333 ; 
0833 Allowance for Bark. 


Length, 


.500 
Anſ. 166 Feet, 4 Inches. 


Ba Croſs Multiplication, 
2—10 
1 Allowance for Bark, 


7 =-6=9 


1 6-4 6 
Anf.. 166 Fest, 4 luches, and 6. twelfths, or 4 
Inches, tac fame as before. 
EXA ULB. 2. 


What is the Content of a Tree, whoſe Length is 
25 Feet, and the Quarter of the Girt 3 Fest 10 
Inches 
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Inches, the Allowance for Bark being one twel{th ar 
the Circumiercnce ? 


Operation by Decimals. 


3.0 
23 
113 
103 
5 3 
48 
3.8333 
3194 / 
— An 
a , . pl elle 
3.5139 reduced Quarter of che Cut, 
3102351 
105417 
35139 1 
1:5*95 ED 
105417 w 
OT ORE Ine 
12.34749321 one 
5 25 Length. | 
617374GGo5 Oar 
2469498042 . 
208.08733025 
12 | 
8.57 
12 
3.084 : 


Anſ. 303 Feet, 8 Inches, 3 Parts, 
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PB 1 Cy Multiplicati Its 


£ 
» » 


12]3z—19 
©—-3—10 
From g—10 
Jake 310 
Rem. 3— 5 — 2 Reduced! Girt. 
1 
—0 4 
I —-)—-1—0 
10 26 — 06 


L 2—224.— 2—0 


25 Len, 2th, 


03. —-8-—-2 
303 ---8 —2 


bal. 308 Feet, 8 Inches, 2 twelfths ; nearly the 
nc as before. 


EXAMPLE 2, 


Timber Merchant bought three Pieces of Tim-— 
of the following Dimentions, after the Bark is 
wowed for, viz. No. I. 20 Feet long, and 2 Feet 
: Inches the Quarter of the Girt; No. II. 30 Feet 
one, and t. Foot 9 Inches the Qu: irter of the Girt; 
4 No, III. 27 Feet long, and 2 Feet 6 Inches the 
( unter of the Girt, at 1s, per Foot, what will the 
Vale amount to? 


8 eration 
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Operation by Decimals. 


NuMB. I. 
2.25 
2.25 


— 


1125 
450 
3 
5.0625 

20 


F. 101.2500 , 
12 


J. 3. 0 


Nu Rin. IL 
1.75 


/\ . 


0 F 


4 CO 


MEASURING. 


. O5) : ; 361.875 


The Content of ine hol 


' 1 We Fo 4 1 i F 
8. and CHLC 1 148 181. LE 106 > 0 2 


1.18.0975 
20 


4. BY COD 
12 


J. 10.500 


5 I 
IN UMBs 


2—} Quarter Girt. 
* * 
2 23 


—— — 


5—9 


4 8 


Len gzth. 


NU MB; II. 


1—9 Quarter Gert. 


Loo Uh 


20 fc 16th, 
_ — 
9110 '3 


22J 


Nu uz. 


274 


Anſ. 361 Feet 10 Inches; the tat 


1 3 1 . 
RN Merchant: has bought a fall o. 


THE 


W II () . 1. \ R 


Nu us. III. 

2—06 Qus ter Git, 
2— 7 

e ond”. 

8 0 


6 —3 — @ 


% 


EXA 


MFP 


LS 


* 


o - 3. ' 


8.31130) 


Aftine of ten Lies, waole Dimentions, 
ark 15 lou. 0 10, AIC A5 {OLLOM I: © 


Length. 


. 
$\ —— —ccc > 
— 
C — - -——_— * 2 — ay 
2 / 


18 


1 1 


5 


+4 


cw 


. 


URI 


1 
2 


L A 


LK | 
4 1 


oF 


£/ tot 


* 
— 
— 
+ 4 
4 * 
-+» 
* — 
- — 
— P 
1 — 
I „ 


1818 1 


1 ei ww 0 1 an 
= * WI LL 1 
a as. | © 8 
3 9 
—— 


5 Content. 


— —— 


Bb 2 


— 


2.26 
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16 Lent] 
* 41011 1 
I —— 


— 1 — 
* 
4 1 — 31 { * * > 
10.07 224 ontent. 
ia * —— 


% 14 
4 ' 3 #3 8 * 


1.3333 Quarter Girt. 


1.3333 
39 99 
399 9 
3997997 
27599 
8335 


* — — —— 1 


42 6450736 Content. 


— —-„— —ͤ—— — — —̃ — 


Nun. VI. 


1.3313 Quarter Girt. 


— 


— 

FR. 
% Lou 

* 


— 
tos 
— WI 
WD SI a 1% 
© Wa jm 1 


wv: \S. WD 


4 0 
23 Length. 


— 
— 
* 


Nut ber in 
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Nuß. VII. 
3 Quarter Girt. 
3 


9 
18 Length. 


— — —_ 


162 Content. 


— —— 


Nunn,. VIII. 
2.16000 Qiarter Girt. 
606512 Multiplier 111\ erted. 


575 26 i 
1 
„ 5 
} Y 
1 1 
1 5 5 f 8 Ain It. 
N 1 
* * 3 2 
2.333 3 {IHAFIO r. 
3785 27,4 ut tplEC inserted. 
N 558 
120 6 
een 
mm ” * 
4 i 
} 
6.6 1 2 
1 
17 1 6ꝙ9Zv „ 0 1 
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2.91566 Qu: rter Girt. 
666 9.2 Multiplier inverted, 


53333 
202499 
2915 

1749 

174 

12 

'S Has © ana 

30 Length. 
265.23700 Content. 
No, 1,-5.9: 


/ 
4.——46.676 
5.— 42.09 5 
6. 40.8343 
.——I2, 

3.— 131.3568 
9.— 113.4509 
10.——255.2370 
825. 9186 - 
Asi Foot: to gd. * (s, off) :: 825.7953 


ty {I- ws 


— 
— 


J 
| 


N o 
* 
* 
1 
— 
_— 
= 
ous 


* 


Anf. 321, 13f, bd 
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By C alti pliculi au. 
Nuun. I. 
4 -# /'» . M- - 
0 —9 Quarter Girt, 
„ e 
6—9 
10 Len th. 
Wa Earls C ILCNT: 
Nums, II. 
o=10—1 Quarter Git. 
O-TO—qC 


— — 
O 5-3-0 
5 — 0 — 0 


9 2—3 
14 Length, 
150 8 — 6 Content. 
NuUms. III. 
1—3; Quarter Girt. 


11 Length. 


17 23 
Nuuz. IV. 
1 86 Anarter Girt, 


1i— — 


1—21— — O0 
j —f, 


15 Le th, 
40 * 03 wp CI Conte nk. 


—— 


. NCB 


4 
* 


230 
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Nuun. V. 
1—4 Quarter Girt. 


124 


3 
1 i 
1=9=—4 

24 Length. 
42 - Content. 
nn. VI. 
1-4 Quarter Curt. 


2 


23 Length. 
lo - 5 Content, 


3:48; VII. 
o Quarter Girt. 


—— 3 — 


4 


„s 3 


162 Content. 


NumsB. VIII. 


Length. 
1 » [̊ontent. 


} 
f 


— 
A 
oy 


_ + 


E! 


1 1 
ry 


. 
— . 
m_— OW — — 


0 — } 
io 7 


D. 


* 
* 
4 


1 \ 

* 

14 

10 1 
a 
i i & 
* } 
[1 * 
oy * 
SY IF EY 4 


+ 1 * 
1 1 
1 1 z 
1 14 
i a — 
F bd 
, * . a 
5 
* * * 
* ' 
179 P 
1 N KEE 
4 1 
* 14 7 ED. ) 
« 


* 
* i 
9 » 1 14 
*% i 1410 E 
Leu 
+4 kt „ * 


7 ! \ "1 1 * y * 1 . 
This * 10 be t 1.4111 Li — 111 tf?) 4 & + 10 * * 
1 . 1 0 £48 } IF —_— > ' 
10 I 56 110 \, 144 17504 TY II. IT. Ca 4 PILE? 6)! 1 £4 * ? 
F; «} we Erit and cond added tor: 
! 1 > tils WET HS F* til 1 1185 A Leone Added tog 8 
68 | „ ' 1 1 
K ' Vi IQOUIt.i2 e Can ty Nie i 14 diet IL 25 CHE CT-T 444d 


* 
— 
* 
— 
4 
— 
P 4 
- 

- 

| 


. 1 % A Es * : . 
to tant ta. Content G i 
"he } * 9 4 . % 
ply-the-(even Inches by. lien 


* * 9130 1 by p 
11 ul eit 14711 61 ts 1171 | A. ( 8 


7 1 1 . s 1 * EYLY 1 * 4 4 
* 1 \.4 1 % 1 * SET" * i: » » + 4 FEI , i 
Ls # + \ [ o 
Mi ! 
4 i 
al , ? 
[ i \ ! Cs 1 f 
5 
[4 {1 tin * * . | 
* 
: 
* * 14 « 'M 1 
1 . 
* 4 
x C1 «11 % { a , % 5 % oh 
* ' 
i k * a 1 
* 
1 \ Tv F n 
8 ! 
* 11 
! . $5] 
* 
„ ? . 2 * J 
i n 4 4 s þ + % . * 11 
® x7 
x 
U 2 , 
- 4 : * A 
* 
A ( g a 
% I * * LY 4 L 4 


AL ». < : 


* 
o * * ® * 
Li LL 1941 lache 114180 8 18 L ir 


1 7 1 * =] * % . * U b 1 * Fe * 0 0 
i Miw, \v..4, 0 IEF C4013 dEICO: Wil Ut al tar ti p 
= * 
a - * 1 * * 3 8 1 » 1 * 1. 
Canal Chiltys a) & Nc Vic \\ 0); ins 
* 


.* 
89 


* 9 7 
* a Vit. | * ; 


I — 


_ 


* 
— 
1 


2 O 


„ Oe 


Lo. 
— 
* 


»Þ> 


$256 


, * ad C 
Figur; 
be omittes 


ally placed the! 


Y\ 
1 


Content; 


WW of 


undes elo, 

A able, heb ing the ſolid Crt 
{even Inches * 
ot exccedin : a 


„ 
4 
*# 4 
— 


2 


I's 


M4 ad be d. 


— t2 to 


- 


— +> wed" \ 


— > 


% I \ A? # — 


— 
= 


—_ 2 
=— we 5 


- > 
Ms ac a” ti + 


— 
D 4 


— 


* 5” 


- - +2 ww Ea 


— —— o— 


= 


If vou calculate a ſet of Fable 


Fo | n incl 33 
fr evry Quarter of an Inch e of the 3G iare, 0 
* - 9 1 X * * Y 1 39 
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What will a Piece of Timber, 1 Foot, 6 Ich; 
the Side of the Square, and 20 Fect long, Au louis 
to at 15, per Foot! 


OPERATION. 
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156 
9— 0 
I 5 


2 3 2 
29 
25— o Content, 
Anſ. 45 Shillings, or 2/. 58. 


EXAMPLE 2. 


What will be the Value of a bieee of Timber: 
Fect long, and 1 Foot 4 Inches the Side ©: 10 
Square, at 1s, per Foot ? 


OPERATION. 


1—4 


The 44 Feet — 2—4— 0 
The 5 Inches — o- O—5 
The 4 twelfths — O- O == 


Anſ. 21. 4. N 4. 2 
LTAU.- 


— 
30 


* * b, SY ! os a L , 
Gentleman Solch three. iftcccs 
” * a 

One Dimenlions, yi 


KK un— r 1 * * * F& | 
. 1.— 2 + 8. iure O03 7 * KJ + 
2.— 1— } 


8 


. * 
* 4 yy * 1242 411 * 3 
CL S606 % VO. 3a. 11180 Vo 41 332 441150 SY FE 


er MEASURING. 


LX AUTrI E 
% 


F A. 


(YER ANT. 


= 
Þ; 
* 
1 7 
3 95110 s 
SUL 11 (3, + O's Th # 
Foy * 
3 0 TY 


- * o 
Whole Conte 
ao hw ww „„ 4, 


& he 1 
he inch —— 
51 5 1 8 

The J T C3TELS me 


The 35: 
i 
þ 


PP 
* * 
» * 547 (oe . 4 * 
l . * + 4 * 3 * 20 
ay, . 8 * 
8. 6 F 


* 


71 I So PS WH "Yn Ss 3 Es 
* 3 Ks THICKE il [ THC =ivicTfi Hank a 101 three 


\ * * * * * 
. »* t ) 3 * 1er >, I , | 
= (3! j Inder, Cv? CHIC Feten PITS Lienen 5 V-i 4. s 


3 = 3p 
.. > , * . . i 
No. 1.2 — 1 Side Square 29 Feet long, 
» ——— 0 2 « ' 
2.— — — 11 27 
On, per Fan,: 


2 0 4 . * 2 : 
Colitent 81 1 ) 1.— — > 1 (} 3 8 


— — — — * cx—i — — 


* * " * you C 2 ; 
Content O1 the who 4 . j 


G—_—  _ > — — 2 


- 
— — 


= RET OO ⅛ ——-—— 
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The 486 Fect at 15. per Foot is 4 —6— 
Ditto, at (4. 123 —0 
The q Inches at 15, per Foot o—6—9 
Ditto, at Cd. 0 —0— 4: 
The 11 twelfths Den _ 


{ $=10-=7 


* 
—— 


Anſ. 3410. 105. 3d. 
have bern ſo very explicit in theſe Solutions, that 
I think any more wen be unnecefiury, as the Man 
of proczeding in all is the ſame, the diſerent V1 ce 
per Fot making the only Difference in the Opeia— 
ton, 
Discir. T an extremely obliged to you, Sir; 1 
hate removed all my Dithcultics ; I can now nd te 
V ..luc as eafily as the Content of any Piece of Timber, 


OF meaſuring Stane, Sc. 


Prrito, Though ] have thought proper to di 
the Alenſuration of Stone, &c. from that of Lunber, 
vet they axe actually the fame, and performed by i: 
func Rul:s, except in taking the Dimenſions, WIe 
is dong With more accuracy, becauſe the Value is g- 
erally much oreater, | 

Disc. What are the Methods uſed in taking ile 
Dincntions, 

Ho. They Meaſure the Length, Breacth, ©. 
Juickneſs with a Rule, but vith ſuch accuracy, the 
even the twelfth of an Inch is ſet down, in meatur— 
ing a Block of Marble: in common Stone they 
not fo accurate, Wen the Dimenſions, are taken 
the Solidity is iound as before by the following 


RU LE; 
Multiply the Breadth into the Depth or Tbick nch, 
and that Product by the Length; thc Refult ie tue 
Solidity 1cquited, 


1 XAM 


P * 
11 


or MEASURING, 233 


EXAMPLE 


I. 


What is the ſolid Content of a Piece of Marble, 


whole Breadth is 4 Feet, 8 Inches, and a Halt, 1t5 
Depth 3 Fect 4 Inches, and its Length 8 Feet, 


Soluitn by Decmals, 


A 
— 


Breadth 4.7033 
Depth 3.3333 


1509417639 


F. 125.55 341112 
12 


S. 8.2752 
Anſ. 125 F. 6I. 7P. 88. 


3 Length, 


By Crofs Multiplicatian. 


$——8—-6 


8 


1— 06 — 10 — 00 


14 
15 — 8 — 


4 
8 Length. 


125 — 6—8 Content. 


It will be ncedleſs to give any more inſtances oi 


this Kind, the Operations being the very ſame with 


thoſe 


a 


8 ERR” ou ww 9 5 Oi. „„ —2 


2 2 
E/ 4 


— — _ ñ — 
* 


rr er A” , 


— - * 


— -- — — 


—— — 


„ — I — — 
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1 5 * 1 im 4 - * y . , #* $ * 3 
thoſe already given for finding the ſolid Cot 
Squuie and ul. qual Hdd Lunber. 


er. . 1. 

9 the 166 AMethids tf takann the Dimen';;ns 9 . | 
* 75 arr £9 4 vid thy 27 15 Eyes 1 tial 1 75 0 

4 7 Pr, iclice uf Sea Ul t')'Ss We 
1 

Discl. When you laid down the Rule, Pars 51, EP 

] ivppotc 4, that it the Method there pointed wut 1 F da 
3 the Solution would be ſufficiently ; > 
rate; Can there then be any nccelity for other " | ay 
al. a rect pt: : let 
PHILO. The Rule you mentioned is fu me f 
accurate for finding the Solidity of Timber, „ ACS 
Ends: re cqualz but as this is rarely the C: ile, vt, 55 
Alctheds mult be purſucd, if the F. -actitioner b. 0 * 
{1 re, Us 0 t ; woiding the grots Er: "OT attending the (en 8 
men Practice, D* 
It is the Cuſtom in the King's Vards, with 1: :-.1 WI" 
to Oak, Elm, and Becch, to have it ſquared by t! wet 
Nlerchant before. it is received by the Purvecyors; ek 
and accorcing to their Contract, the Sum of th ity 
Breadth of the Slabs taken offt, are not to be let: than Wn 
twice the dum of the Wanes; if they ſhould be 1-15, 18 


the King's Meaturers hew the oppolite Sides t! 
the Dimenſions are reduced to the I erms of the Ci: 
tract; but they generally give the turn of Advant: 
to the Merchant. When the Sides of the Tinten ts 
are thus Square, the Dimcnitons are taken with » WM” 
pair of large Callipers; and the diſterent E.xtents be. 
tween the Pe ints of the Inſtrument, being mentis! 
on a Scale of Inches, give the Di: menſions Which ther. 
Uic inſtcad of the Girt. * 
Discir. In deſcribing the Method vfcd for takin; 
the Dimenſions of Timber in the King's Yards, v4 
jaid, that the Sum of the Preadth of the Slat taken 


4 


oll, mutt not be leſs than twice the Sum 4 the 
Fats. 


E174 EY ' ESD, 13 22 . 
al hoat nojols in Kue wein! \\ 
y * 
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, Ve 41 
E zut as | have not an 10 oquate Idea of 012! 
TX, 7 a - 


ASD 
" A wa * 


— JDO WY 
— * * % + \ 
8 © 8 » k » 
SEES Iman 00S SIN * 


0 7517 0 1 Y " ' 
A Il 10 1 \ \ SI 
a 5 . 
DUTPOLe. N 
E N IQ 
t, there- VID 


I 
py 
oreſent 


"if 


nd of a Piece of Timber; theu will Ba), 117 

E, DC, repreſent the Siu tat mut bo tron 

t and AH, G F, ED, CE, reproient in- Blu, 
1 


r Parts. of the external Circumfeicnce of the Ice 
dt are ſuffered to remain. Now it the iht Lines 
B, CD, EF, GH, re, when added together, 
1:1 to twice the Sum of the Lengths Of! MIC ATCNCS 


r \Wancs AH, G, ED, CB, the rer is pro- 


* * % 1 
„oo 
heut tue SlG6ss Til T!1 \ 112K ©-CILETTNI CC 441. 
8 27 9 . ; g j 1. 9 
l ep, LOU Have 111 Cet re moted t i 


1 : : by 1 160002 1 1 , 
prepared Reine Ning N. HKartrs; OLE MN 119 
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* 
* 


& * 4 ll 
: Mor a 217 
} i 111 by 15. 4 i\ 
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8 INCALUIUCU 111 


hne tis NOT PYODC! 5 Pr. pars | QT 


* 
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f ) | A TT, © erde NN Hall „nete 1 
s thorougalv under COU M21 aul non 12 
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U 

Gird the Tree is as many Places as you c 
niently can, add theſe Girts together, ind divide: 
Sum by their Number; the Cuotient will be: 
mean Girt of the Prec. 7 

The uſfefulnets of 
this Rule will ſuffi— 
ciently appear, if the 
Figure | have drawn 
he attentively conſi- 
dered. It repreſents 
a I ree ina Form fre- 
quentlymet with, and 
which, if meature(l 
ty the common Me- 
taod, will be Sold 
d a very confidcrable 
Loſs to the Seller, I 
have laid the Figure 
down very accuratcly, 
irom a Scale, and the 
Dimenſions of it are 
theſe: The Lengtu 
1 n Feet, or 31 
Peet 8 Inches, 4 
Parts, 3 Seconds 
nearly, A Quarter 
of the Girt at L NI 
I. G II, is 1 Foot 
15 Inches at E F, 
rhe Middle of th: 
ice, 1 Foot 2 Inch. 
zt D, 1 Foot 0, 
ard at AB 7 Inches. 

Let it therefore be 
required to find the 
101d Content of this 
1'ree, both by the 
preceding Rule, and 
1% by the common 
\!ethodof meaſuring. 


0 


©. 4 
2 
CO 2 
— 
- 
*. 22 
— a. 

2 
- * 

L : 
— = * 
- = 
| lh - 

— > 

4 * 
** = 

— 2 8 

" 
2 * 

2 
5 _ 
— 

. 

— 

„ by 
_._ 

as 
7 
— 

bo 
. 

&” 

5 


* 
* * 


* . . 
N 2 +4 % 
#4, o # 
-- 
3 


A 

22. f 
4 - ww 
P 0 2 


nf, 59 Feet, 11 inches, 2 Twelfths, 


er MEASURING, 


By the preceding Rule. 
. 


Onc-fourth of the Girt at L M—— 1—10 


at I K-——1-10 


at G H 1— 10 
at E F=——1—-2 
at C —1--9 
at A BB — 

8— 7 


658—3 


1—4 6 Mean Quarter of the Girtær 


Then 1.37 


59.9328 25 Content. 
F. 59.9328125 
12 


8 11.193 
12 


„„ 


„„ „ 3 . ” 0 pr 
« _ 1 wry aw . UW, 
—ů—— 


„ r 
F * — — LY 2 
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By the commean ef. 


* 
1. 1666 Quarter Girt. 


1166 ö 
1 30000 80 el. 
31.7 Length. 89 
1350955597 12 
4083280077 * 
F. 43.14 202203 
12 


I. 1.50 

Ani, 43 Feet 1 Inch and a Half. 

. 
the former Mcethod 59—11—2 
„the common Method 43——1—6 

16 ——9 - 8 

len nee t A pear 59 ti at theo Seller V11 11 loi 1e 17 Feit, 
lies, S tweltths of Timber, by ſelling it by iu. 
common Method of meaturing, 


izut „hut is, perhaps, til! more ſurprif: ing IG tant 
if lie Tree were cut afunder at the Li ne I. d 
wo Picces would Meature more than when \\ {6 
ven through the Content were found by the 1: 
Cthoi; 

Lit ui; for Eximple, ſuppoſe the Tree cut as. 
der at he Line (31H, then will the Length oft 
Pitt be 12 Fegt 6 Inches, and the Quarter af 1. 
(rt ei Fount io Inches. The other Part will! 
Lest 2 Inches and a half near h and the Qlarte 
the Git at CD, now the Middle of the Fc: 


* 
I ost 


By 


» 


P7* 1 
i 


* 
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. . 
The ſolid Content of the Butt 42 -O 2 
Ot the Top, or upper Part 19=—2--4 


— —u—— — 


By this Method the ſolid Content c: the Tree is 
6: Feet, 2 Inches, 6 T weifchs. 


| RU l 13. 

Never let the Tops of your Trecs remain far 

tan they run about 7 or 8, Inches the Side of 

Square, for this will occaſion the oirtiticg | 

the Lop, and conſequently les; nor will the Addi- 
tion of the Length make it ſuſioiont to ſunny the e 

kciency of the Girt. 


— —— 


FRA EST ͤ=—3. h r 
A ” . ——— — 


K » ae” 
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Vo iluſtrate this Rule, 
[ry drown the Figure 
the 4.11413, Where the 
1th of whe I ree 


v. 001 I. 
divided anto fix cqual 


Parts, the Lree runs re- 
PHY taper ig from the 


Lon to the Bottom, and 
comPguently: the Cirts 
„e ihn arithmetic: Fr 
Freien, Ihe length * 
14 Fect, aud the Garters 
„ite reſpective Giits. as 
follows: 


— 


2 ; | . 
iat at tae ih if 


. P. 


1 —ää—ͤ 1 8—0 
1 —5—6 


2 F. i LE 
The Xiddie 4 H- 110 
N 01120 
".2—3--6 
5.95 0 0 
ei roſe it were requir- 
ed to hnd the told m- 
tent ci this Pieces of Time 
bor. 
It will be 17 Feet, 8 


13 33 
14.311 — F Sek Lot 


Let us now ſuppoſe t 
Piece LIN O, 2 Tee 
4 Inches in Length £ 
Gf, then will the Lengeh 
be. 11 Feet 8 Inches, the 
Viiddle of the Piece, the 
Lune 1, 3, whole half 5 
= (Dacter of the Grt 
W::4. be 1 Foot 2 in- hes, 
9 Fats, 


i 
* 


2 


or MEASURING. 435 
F. x; 


Then will the Content be 17 —4 
lo which add the Content of LXANO, 1—0 
Content oi the two Pieces 18-4 
X. B. If the Side of the Square be leis thin fix 
Inches, it is not eſtecmed I imber. Bat it any of the 
{..mbs are of that Size, they. are accounted Tin. bet 
caturcd-as. fich, and their Contents added to that 


i 4116 Body ot the I rce. 


RUR 3 


— 1 5 5 . : i ! . ts ED Tx 
It is a Privilege enjozed by the Buyer, to take the 


. ne Pee between the Middle and 
12 3 ES] L «ol « Wi GU 1 + YEW EOCN UC 111 'TYLS TACT 


Ex AN. 


— — — — ü — — 
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EN AM TTR. 
Let the Figure in the Margin repreſent a T 
whote Length is 30 Fect 4 Inches, 


— 
6 
* 


i 

$56 

8 | 

1 

* | 

_ Y w 

if 

1 + 
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1 
The Quarter at the Butt AB 1- 9 
at CD 1—8 
at I» F 129 
:t GH 6-10 
at 1 KR e 
And the Length of L XI, of the}, 
Branch I K S 9274 
And let it be acquired to ſind the Content of the 
whole. | 
As the Quarter Girt at E. F, the Middle of the 
Free, is greater than that of C 1), che Buyer will, 


Joubtlets, Girt the '['rec there, "PP 

Content of the 'I'ree, excluſive of {8 3 
the Branch 04 

of the Branch 2 

8 —4 


Anſ. 87 Fect, 4 Inches. . 

But you thould remember, that fo large a Branch 
growing in the Manner repreſented in the Figure, 
renders the Stick of Pimber very valuable to Ship— 
wrights, as a uſcful Piece, which they call a Knee, 
may be cut out of this "Tree, This Obſervation is 
worth regerding, for I have more than once ſeen very 
tne "Timber ot this Kind fold for much leis than its 
real Value, through the Ignorance of tne Grower, 


RULE: 4. 


When a Piece of Timber does not run tapcring 
with any regularitv, it will be adviſcable-to-cut it 
into two or thrce Picecs, Aube the Buyer will Con- 
ent to the meaſuring it in the Manner it muſt be, 
chen divided into difterent Pieces, and which prac- 
wal XIcaſurers call joriing ic Vice. 


—_— 


<< — 
one 2, 


. 


us, therefore, fee how many 
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EXAMPLE, 1 
Let the Figure in the 
Margin e a ree, 
whole Length from the Butt 
to the Top is 12 Feet viz. 
from Ato F 6 Feet, and from 
F to 16 Fect; the Quarter 
of the Girt atthe Butt A B, 
and at , is t Font 6 
Inches; at EF, the Middle G 
of the Piec2 10 Inches, at 
CGH 8 Inches and a Half, 
anlatIK 7 Inches. 
The very Inſpection of 
the Figure ſhews, that it 
would be very unjuſt to the 
Seller, ſhould the Girt be 
twicnat EF, the Middle of 
the Piece; and equally un- E. 
juſt to the Buyer, if taken Ec: 
any where betwecn the two 
Knots at E and F. The 
beſt way therefore is to con- 
ſider the Stick of Pimber 
are compoſed of two Pieces, 
AEF B, and EIK F. By 
this means Juſtice will be 
done to both Parties. Let 


ſclid Feet of Timber it will 
contain, when properly 
mcaſured, 
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1. 6 70 #1 


355 
[ P if "if 


1 x 9. 
75 


18 
41:( 


er MEASURING. 9 


Firſt, for the Butt or lower Part AEF B. 
1 - 6 Quarter Girt. 


1-0 
920 
12 
2—J--0 
6 Lengtk. 
112 — 8 
Second, for the T'op Part, EIK F. 
3 
o — 8 Quarter Girt, 
1 
6 Length. 
: 3 o Content. 
Butt 13 — 6 —0 
Top 2—8—0 
10 2 2 


ad this Piece of Timber been meaſured at onct, 
s Content would have been as follows : 
C 10 Quarter Girt. 
610 


ee 
12 Length. 
7 2 4— 
Content by two Dimentions 16—2—95 
Ditto When meaſured at once 8 —4— 


{ = JO———_ 
, Conſequently the Scier wow'd Toole 7 Fect 10 
Inches of 1 imber by meaturing it at once, 


048-4 


When the Free is crooked the Length muſt not be 
tixen by meaſuring cither along the Concave or Con- 
dex Side; but as near as you can along the Middle; 
far the Length taken on the Convex Side will be too 
Wat, and that mcatured on the Concave too ſmall. 


ELAN 
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1 OS 
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i — * — 4 
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* 


. 


of that in the Figure below; the Dineulions o 

arc as follows : thc «Of tlie Eirt at A3 and 4 

4 Fect 1 Inch 3 * Fo 2 Feet 3 Inches; 
IR Inches, and th 


1 Foot 9 Iliiches; at I KN 17 F 
the Branch at ln, 1 Foot 2 Inches 1 1 welt! 


o 


4 


(meaſured along the Middle of the Picce, 7 


and of „F 2 Feet 1 Inch. What will be the Cn. 


tent, and What Will it amount to at 1 Zhillin 
5 Pence per Foot? 


Lengtn irom B to F 7 fect, and from EF to 1%, 
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1 his Piece being ſo very diffe Tent in its Nimenſions, 

be {1p} O14 10 be cut 2 fund CT 11 the June 1 b, 
rg { the Conteti t of cach Piece added together; 0 
„Sum will be the Content of the liege. 


- 


Solution 


200 or MEASURING. 


Selutiin by Ch "ſs * Initiplicatir 77. 


Fein, fur the Butt, or lower end as the Piece 
4—1 Quarkr Gut at CD, 


1— | 
—_ ] : 
16— 4 1 
15 5 8— 60. 
Length. del 
116—8—7 Content, 1 
Second, fur che Jop, or upper Part. 1. 
19 Quarter Girt at G H, . 
1 8 7 1 
- \ } 
SMP [li 
1-0 
3—0= jul 
7 Leneth. tin 
212541 Content. be 
'F bird, for che Content of the Branch 1 E. 5 
184221 Quarter Git. 2 
1—2—1 3 
122—1 
2 — 4—2 { 
1—2—1 | 
| 4—0 —4— 1 4 
1—4— 0 4-1 4 
222 2 —38—2 b 
2-10—5—2—-6-1 Content, 8 
F. | . l 
Content Gt the Butt—1 16 8——7 a 


— — .ö 


of the 10p—21 5 3 
of the Braach= 2 —-10—5 
141 O 


© ͤ„ 


3 ( 


—— — — — — ( 


141 


or MEASURING 21 


141 Feet 16. 97. per Font is 12.26 —9 
1 Quarter or 3 tweltths of an Inch is o | 


fear2—b=y9 ! 

Anſ. The Content of the Tree is 141 —_— 0 
liches, 3 Parts, and the Amount 12“. 65. <4. *. 

It may not, my dear Diſcipulus, be unneccllary to 
bieryve, that it would be to the Advantage of the 
er actually to cut the [rec atunder in the Line 
F; becauſe the Butt, together with the Limb, or 
ranch, will Form, what the Shipwrights Cc. Ml a 
hive, which, therefore, is more \ valuable than lin. 
7 of tac common Form, This I have already told 
Hu, but thought proper to repeat it, Icit it mould have 
{pt your memor 

Discir. I wil remember the Precept, and was 
juſt going to make the ſame Remark. But at the ſame- 
time I ſhould be glad to know why this Sort of im— 
ber is o valuablc: 

PL o. Its Value is, in a great ele ures 0 
70 its [carcity, there bein 8 few VV o04QS th. Sa 92814 
u this Kind of Timber; nor is the necctlary 
teen to propagate it, 

 Disciy. Is it poſſible to propagate this Sort 6. 

Umber? 

PuiLo. It is: at le aſt, in ſome Meaſure : We find, 
preſent, upon Heaths and other uncultivated 
1.2ccS, a few ſtragghing Trees of Oak. Thee {cl - 
Gm grow tall or regular; they Vere not proj "Ct! y 
0 ended from the injuries of. C: attle, and therefore 
Lowied upon, and (unted watle Youns, and thence 
come crooxcod, ſhort-truntked, or Polliird: tree. 
Ine are, however, of gicat Uu to Suibwright 

Vietch 3 good Price at tac Markets. 

Aus theſe *Frees, though in this reſpect far more 
| able than tall {trait Jimber, are tacen very little 
( HC Of, It is to be fcarcd they Wh i on be alt dettrœs 
d; it is, ther- ford, a Very uicfu A; temp ke) Glens. Th 
6 leg! tiar Me. {1 50 of | ruducins r Oc hers Gt a inn TN 
Kind, and this me iy bcc: attly done b follou! ing TY 
ae meth. d waich piocuced the Former. Ines 

1 Why 


A — 


* 715 
/ 41 * 


*- 1 » 
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wholly owe their Figure to the Cattle's bitins -7 
their Tops when Young, and afterwards bitt: 
the Shoots from the füft Wound. It, theretglcy 
Number of Young T rces fet a Part for the Lager. 
ment, have their Tops cut off at two, (our, f. 
eight, ten, and twelve Feet from the Ground; and 
tur Years after, the Shoots of theſe ſtunted 11e. 
„gain cut in the ſame Manner, they will grow uh 6 
alt the irregular crooked Figures that can be in 
gzined; and by purſuing this Method a Supply 
turaily crooked 1 imber may be raifed for the Ur «| 
Shipwrights with Eaſe and Certainty. 

Discie, If I am not miſtaken I have henden 
Meaturers mention. the Term AZzeting of a Perce 
'{ in;bur, 1 ſhould be glad to know what they nun 
ty Wat F xpreſon ? | 

Prilto, In order to underſtand this Term, wich 
is aln:1it peculiar to the large Yards of Shipwilgät,, 
it mutt be remembered, that large Timber is of much 
greater Value than ſmall. When, therefore, a Quay- 
tity of Jimber is properly meaſured, they add the 
Content of the feveral pieces together, and call that 
Total the Meeting. This being done, they coniid:r 
what is the Value of a Foot of this Lott of Timber. 
ene Piece with another, and according to that Wehe 
the whole Quantity is Sold, 

Discie, Is this Method juſt; both with regard to 
the Buyer and Seller? 

PIII O. No, certainly: a Perſon not uſed to Gu 
it the mean Value of a Parcel of Timber, may ve 
taſily deceived by one of more Experience. 

Dic. Is there then no certain Method by Which 
2 Perſon may know the Value of Timber? 

Prito, Doubtleſs there is: but a little Experience 
is neceſſary, to know the Worth of a ſingle Picce ©: 
Timber, When this is known, let every "I rec be 
valucd ſeparately, and the ſeveral reſults added int, 
one Hotal. By this means, the danger of being, de- 
ceived is avoided, and the Work performed, with-vtry 
little mire UViouble than by the other Meter: er 
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2 the 1 {eajſuration ef landing T wither, 


ft 


Disc. Is it poſtivle to Meaſurc ! imber while it 
growing in the Woods? 

Prieto, It may be done: but not without wreat 
Frouble and Fatigue, if accuracy be required, Ibis, 
kywever, is really the Ca „ unlels the Price of a 
Tree that {tands by itſelf, or one that is of rena 
de Value be deſtired: an Fitiote only Py thought 
{Acient for this Purpoſe, : 

Disc1P. How am | 10 Proceed in "uy ing * the ſolid 
Content of a 'I rec before it“ cu un? 

Punto. The only Nleth. d of don: e 

climb the l'rce, or get ub it by means of A L. kel 
per wrote it vill he neceflursy 10 nne L111 Mar. whore 
Meaſures only 24 Inches in Girt, alter the projer 
1 E made tor the Bar c. Some Autor, 


18. 10 


rdced, tell you, that it weill be füitkeient to Altatuts 
wh Git of the 'F ree at the Nile j lei ght ro which 
u rune Tin Wer: This would, indeed, he ff retwenty 
cud the Middle Height be know: „ . (hc s-- can 
ot be diſcovered till the Whole Aer. by ound, 
recourſe muſt be had to the ſirit „ict. X hen 


the Place where the Tree is no more” fad fix Inche 
e Side of the Square is found, the Het rhit or Lon = 
that Part of the "Free is caſfily know: by the ho! 
g a Line, having a Plummet ſaftencd to it, u nich 
an may eaſily | Iet-fall till it touch the Ground, and 
tuen by tying a Nnot in the Line, where it toriohes the 
wper cirting Place, you may Mcunure the Lenin be- 
. cen the lower End of the Plume: 1 It ha 105 t in 
v Linc after you are deſcended from the Cree, un! 
at will be the Length required, VV ken you have thts 
bt ined the Quarter Girt at the Jop, an th [ Cu 
& the Tree, you mult take the & it of the rer cat 
the Bottom, add the two Girts tagether, (A. 
ance being made for the Bark) and tal. the II, 
which will be the mean Girt, or that at the dd 
E Us 
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of the *I'ree ; and conſequently the Solidity may bee 
ealily found by the Methods already laid down for 
computin: the Content of tapering Jimber. 

Discl. I can eaſily conceive this Method ; bet 
the Diiſiculty confiſts in putting it in Practice. it 
will be both a tedious and a dangerous Undertak{in: 
to Meaſure the "Trees cven in a ſmall Vſoud, . 
almott impracticable in a large one, 

Pitto, You are very right Diſcipulus ; an. 


i therctore, this Method is rarely practiſed,” An Eu 
5 mate is gencrally thought ſumelent; and this may b. 
. taken, with much lets 1 rouble, 

5 Disc1v. What are the Nuthods moſt proper to be 


| taken in forming Eftiniates of Htanding Timber ? 
PHito, Moſt of the Methods commonly pract!;.. 
* require the Height of the I ree, as far as it is Luhn 


li ber, to be known; and, therefore, it will be nc 
þ {ary to ſhew you, in the fuſt Place, how this Hep 
Ii! may be found. In Order to this, it will be nec! 
* to expiain a Propoſition or two relating to ſimi! 
| Trianglcs, 

| Diseib. What do you mcan by fimilar Triangles : 


PIIILo. By ſfinular Triangles js meant, two, ot 
mere I riangles, which have the fame Angics, ant. 
conſequently, their Sides preportionable to one an— 
other. 

4 Thus the two Triangles in the annexed Þigniiro 
| ABC, and Abe, are ftiinilar, For the Angle at A. 
1, Common to both Triangles, and Angle at AZL 


= , 


IS. 
— 
ED. A hs — 
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is equal to the Angle Abc, Therefore, as Ac : 
AC: : e: BC. The fame Proportion ſubfiſts 


ur x #4 
between all the other Parts of the two l ratio les, 
| It, theretore, we can, by any NMIethod, Meature the 
it Lengths of the Lines Ac, AC, and bc, we can tind 
2 c the Length ot the Line BC, by Calculation, with 
1 out the "Trouble of actually meaturing it, 
| EXAMPLE, 
be Suppoſe the Line Ac be 23.5 Feet, AC 53, and 
.., what will be the Lengtn of BC? 
50 
| SOLUTION. 
23:6 38 1115 28.39 
5 920 
5 529 
” a+ elf elated : 
23 51887. 028 38 
42 
Ct 1970 
10 1889 
n- 900 
705 
” - 1 50 
£6 18%) 
oY. eee, 
* * O 
, 


Anſ. 28.38 Feet, 

Discie. This is a very caſy Method, and I can 
| caſily perceive that B C may repreſent a I rec, whole 
FF Height is required; but how thail I find the Lengths 

of Ac, AC, and be; and alſo know Whether the 
wo Triangle, are ftmilar ? 

PHILO. The difficulties contained in theſe Queſ- 
tions | was juſt going to remove. In Order to ths, 
it may be neceſſary to obſerve, that A C roprofonts 
the Ground, which may eaſily be wicnſur cd; BC 

( the Height of any Object, as a Ire, &. and c, 
15 aud 


ꝓ— — . — 


— — 
—ů— 


_ v - 5 — — 


— — — 


—— — 
— 


_ — — - 
$ ü . 
. 


A . Rs» "POR 4 18 2s? 
wo 


2 — 
Ar 


265 Tue WHOLE ART 


* 


and bc, a Staff of any known Length, crete 
Perpendicular Poſition on the Ground, Non. !t 
can, by any Method, find when the Point A, x: 
Top of the Staff é, and. the Point B, are in à fig 
Line, the Problem may be caſily toivcd, 

Disc. Thus far 1 underitand the Problem, aug 
ſlould be glad to know how this grand Difficul 
may be removed. 


Pio. I will Endeavour to give vou ſatis{ati.n | 
by deſcribing a plain laftrument, ealily procurcd, | 
4;d as eafily applicd to Prectices, t 

This is no 0 ; 
other than a 42 
8 Aal 2 [-:£ . 
Ichuatre m_—_ 1 147 | 
like that uſed & 1 | 
by the Carpen=- | 
ters, but larg- . 
cr. The Fi- | | 

9 . 
tre ABC, in IN 
F! FEW 
the Margin will | 
convey a futft- Fw 
cent Idea of Lg 


„ ra Ws . 
Square belong AS wh 
two Vanes, or a”; 
Sights, like 
thoſe on the common Gunter's Quadrant. The G. 
Vane d, is to be fixed in a Hole made in the NI 
dle of the Perpendicular Limb of the Square ot C; 
and the ſight Vane c mutt Slide, by means of a Bi: 
Collet, on the Horizontal Limb Aa. To onen. 
the Sides of each of theſe Vanes is fixed a ſmall i' 
of Braſs, having a little Hole at the Extremity, ut 
ficient for a Silk Thread to paſs. The Thread : 
fixed in the Hole of the Braſs Piece belonging t9 
the Object Vane d, and inſerted through the IIe en 
other, On the Perpendicular Limb a Line and Plan 
met % is hung from a Pin at c, in Order to . 
it in a Perpendicular Situation, By the help of th: 
fimple Inſtrument, the Height of a "Tree, or any cc 
Object may be found in the following Manner: 
Sup“ 


— 
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Suppoſe it were required to find the Height of the 
Tree C. 


Ere& your Staff B E in ſome. convenient Place 
here the Ground 18 level : hx rad Square bc upon 


I vour Staff, in a Perpendicul;c Direction, by means 
RG "che" Plamb-line. This beine done. and the Statt 
Rh of the Plumb-line, us being done, and the Staft 
8 Frmly fixed in the Ground, apply your Eye to the 
5 ſight-vane c, fliding it forward and backward, till 
11 * . . . . 

BT” vou perceive the Hair in the Object Vane at, cut 
4 8 


the Tree in the Point D. Fix the Vane in that Place, 


( and extend the Silk Thread till it cuts the Ground, 
ans 7 as at A. Meaſure, very accurately, the Length of 

£ the Line AB, AC, and the Height of the Staff, &c. i| 

| | Be, Ihen it will be as AB:Be:: AC: CD. 

| | „D 

* 

| 
| 

ag 

A ? 

N 5 
4 * 
© » 

5 a 
19 4 
Xl 5 
3 
Bi. 

He \ 
ee 

— 14 
F 
nd 
ng 0 
1612 17 
Hirn- 

Keen EAM I. E. 
$4 v5.16 


NN Suppoſe the Line A B (the Diſtance between the 

Center of the Staff and the Place Where the Silk 
1s hread touched the Ground) be 25.5 Fort; the 
| tiewht 
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Height of the Staff, &c. Be 26.5, and the Ine 
A C (the Dittance between the Point where the $11}; 
Thread touched the Ground, and the Foot of the 
88 be 51 Fect: what is the Height of the Ire 


OPr RATION, 


1325 
25.6/1351.5'52.79 
1280 
89 „ 715 
512 


Anſ. 52.79 Feet, or 52 Feet 9 Inches nea;'y, 

From this Operation you may obſcrve, that the 
Height of the Staff had been equal to the Diſtance 
A B, th- eight of the Object would have been qu. 
to the Diſtance AC. And as this Point may 60 
tound by a few rials, you may, when you plzal., 
mace Uſe of this Method. 

tJaving thus found the Height of the Tree, von 
mult aſcend the Ire to the Height of about 26 ect, 
and there take the Girt of it; whence the ſolid Con- 
tent of it is cuſily found, by the Method and Rules 
already laid down. 

Disc1P. You have indeed cmircly removed tic 
Tiſkci lty ; but ſtill 1 thinks the meaturing ſtanling 
Timber a very tedious and troavieiome Taik. 2s 
there no Metho 1 of ſhortening the Work, a id ys! 
torm an Eſtimate hear e. ough to Anlvicr he i tend 
ed Purpole ? 

Pille. 


OF 


MEASURING. 
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patto. The Work may be greatiy ſhortened 'n 


„ Woods, where the I recs are, in general, t, 
| «14 taper equally from the Bottom to the hoh. 


all, (trait, 
For 


i. Wi ou find the Height of one, you may guets at the 
„e Wilt, as they will be ncarly proportional to the 


*quares of their Diameters. 

he Heights, and alto the Contents 
of ſuch tapering "Trees may be found 
'y girting the "Tree at the But.om, 
dung to it 24 Inches, the Limit jor 
[\mber, and taking the Halt of that 
dum for the true Girt; for this will 
all near the Middle of the Tree, 
When, therefore, this Middie Cirt 
ound, and you aſcend the I ree, 
{|| you find the Circumference equal 
„it; you may conclude, that you 
ne near the Middle of the Tree. Ihe 
ligure in the Margin will give you 
u adequate Idea of this; where AC 
EFD B, repreſents the Body of a ta- 
ming tree; the Quarter of the Girt 
the Butt AB is nine Inches, and 
t the Top E F, ſix Inches. The 
um of theſe two is 15 Inches, whole 
Alt is 7.5; the Quarter of the Girt 
„D. And this will always be the 
qu e in Trees, that taper regularly 

n che Bottom to the Top. 
If the Heights are nearly the ſame, 


der to its Length, 


cry good Ettimate may be made by 

taking the Gart at the Bottom, adding 24 Inches 
it, and taking the Half of that Sum as the true 
ut; for the Square of one Quarter of this Girt 
witiplied by the Length of a fimilar "I'ree, found by 
w Method already laid down, will give the Content, 
li the Free be larger, but cqually tapering, you 
find the Length near enough for Practice by this 
portion: as the Girt at the Bottom of one Tree 
its Length; fo is the Girt at the Bottom of an- 
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In this Manner you may proceed to Form an!!“ 
mate of the whole Content, and conſequuan!y ; 
Value of any Number of Trees that taper Cuz); 


When they do not taper equally Recourſe nutte 


had to actual \ [enfuration by {ome of the Metho+ Is 


ready laid down ; for the above Proportion will not 
hold good in theſe Caſcs. 


CN A Fc: 43 


Or meaſuring the Tonnage of Ships; or ef finding vr 
much a Ship will carry, 


ID ISCIP. Is it not very difficult to find the Tor. 
nage of a Ship; for if I am not greatly mi 
taken, her Hold is a very irregular Figure? 

Philo. You are very right Diſcipulus; it wu! 
aiturd conſiderable Employment for an able Mutt. 
matician 10 ſolve the Queſtion accurately; but ett 
practical Method uſed by Shipwrights is very c 
and conciſe. 

Discir. Is it cuſtomary for Shipwrights to |: 
the Tonnage of Ships? 

PHILo. It is: They generally undertake the Bui. 
ing of them at ſo much per Ton; and theretore it bc- 
comes abſolutely neceſlary for them to find the 1 n. 
nage. 

Discir. What is the Method they Uſe. 

Puir.o. Their Method is this: they Meaſure th: 
T.ength of the Keel, the extreme Breadth of the Sh 
within-Board, along the Midthip Beam, and the 
Depth of the Hold trom the Plank joining the Kec!- 
ſon upwards to the Main-deck at the Midſhip Beam. 
Theſe Dimenſions being taken, the Tonnage 13 
found by the following 


Multiply the Length of the Keel by the extren! 
Breadth, and that Product by the Depth; the. alt 
Product div:ded by 94 will give the Burden io, Lon. 

"X Avi 
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1 
1 F, 
„ ExXAMPLE- 1. 
11: MW Suppoſe the Length of a Ship's Keel be 60 Feet; 
n De extreme Breadth 30 Feet; and the Depth 20 
nn eet; what is her Burthen or I onnage ? 
OPERATION, 
60 
. 30 
n 2 
1 1800 
20 
a 21 i 
Tor- 9513009} 37.994 
mis 295.” | 
* 7 50 
Would Ctr; 
Iattu- 850 
ut tue 760 
| C ' „ 
900 
_ "55. 
* 450 
zuild. 380 
Spe 70 
. Ani, 37.894, or 38 Tons nearly, 
re the EXAMPLE 2, 
* r Captain contracts with a Shipwright for Build - 
4 the 


:ig a Ship of the following Dimenſions: the Length 
the Reel is to be 112 Feet 6 Inches, the extreme 
cam. Breadth CO Feet 3 Inches, and the Depth 50 Feet 
Se Inches: what will be the Value of the Sh 

JJ. 19s. per Lon; 
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OPERATION, 


4744087 
3389062 30 


95 805589 843751320, 94572 Tons, a 
1 72 


5.5 Price per Ton. 
1810472860 
247 2860 


1591 121 257760 


Anſ. The Burucn 15 625 94572 Tons, and ih. 
Dissen 


Amount 19515¼. 45, od. 
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Disctr, Is this Method true, and the Netult ze. 
te a! id | juft? : 
Pittito. Ie is not: the folid Content in Feet. re- 
ag hom mullaipivlinz the Length, Bread h, ane 
'® pPth- together, is hien tao large: but being dis- 
Jy d Number 4110 n. ith 1 0 ſarge, the Qu tend, 
ech gives the Tonnage of the Ship, is 2 4 
the ＋ rat lin f 
Discl. 4 hat 18, if J underſtand Vu titht Otie 
tor is corrected by another; Would it not then 
de better to form another !ule from timgo ions; 
aples, that would gie the lame Reſult without Ha- 
ng recourle to Error? | 
*HILO, Certainly it vi ould : But this is unnoT{- 
th 


vez there can no ge Enera) Pont be fame, that may 
de wzPpPHEd to Ships in io N r ant the L d 
a Shep be nic 1 * | FI | 

{o!1.! * By -* £1 TS 1 Li. Cian ow. 4 ba \ — 
de found hy Aporodincttan, 


Disc. IVI iy Call 124) V3) ral Raul. be ſcund lot 
and! Ng thc + Ong ui wt il Klicks ( 8 1 
PHILO. B. cant the: 5 hien Form the 
bottoms of Ships, are, at o „de, vnn irregalar, and 
ery different. 8 nd, two Ships may be of 
tic ſame Dimenko is, with Regard to Length, 
breadth, and Dey ti, an! yet one of them carry 
Many Tons more than the other 
1315C1Pp, I am greatly ablig ad to yau, Sir, ſor this 
I xplanaticn : but you faid, that the Reſult of the 
I.cngth, read, and Depth, mutipiicd into ont 
zenner, gave the ſolid Content in Feet, much tov 
ze; and that, by di iin the lest Product by 3 
miber Ji much too lar ; the Error was, in eme 
une, Corrected, I ould be «lad if you would 
alittle more explicit with Regard to thite Aﬀer- 
tons: For though you have Wa et: me that it is 
inpoſſible to Form any general Rule that weill ge 


% 
4 


tde true ſolid Content of Ship's Liolkis L 1 . neral; 
den- IF ot 1 ſhould be glad to know whence thefe Errors 


nile, and why they, in ſame Meaſure, corrcet cach 
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"Is. 

PH41to., Your curvwiity js highly laudable, a; MM. 
vill endeavour to give you al! the fatisfaction in; l 
Power. 1 

41 9 X 

In Order . 3 1 1 

this, let the Curve "#4 Feet i} 

{.:nerhcics ABC = r= n 
8 1 5 | 


* 
* 
* 
5 


DE EF; reprennt -  £ ng ——— 3% 
the Deck of a : | 8 5 | 


Ship; then will : n 
D be the ex- : \ ( 
eme  Breadth, f | \ | 
AE, the Length, | 1 
and G H the | 


length of the 

ec. But if GI 

„ multiplied by 

CD, vou will 

Ritt tho Arcact 
1 


147 


, inſtead of 
the Area of the 
curve ſuperlicies, 
The Dittcrence 
will beſtill great- 
er with regard to 
to Depth, be- 
cauſe the Bottom 
© a Ship is cn- 
tircly formed ot 
Curve Lines; but 
tae i lidity found 
by the laſt Mul- 
tiolication is that 
of a parallclo- 
piped, in which 
the entire Hold of the Ship, ſuppoſing it every hen 
equal in Breadth with the Deck, is contain! . 
conſequently the Solidity reſulting from the NMult:- 
plication of the Length, Breadth, and Depth igt 
* another is much greater than that of the Ilold o. 
a Ship. 
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But this Solidity is divided by 9s, which greatly 
duces the Quantity of Lonnage. You will be cat 
convinced of this when you are informed tat 1t 
ke been found by @ varicty of Experiments, that a 
Cubic Foot of Rein Water weighs 62.5 Pounds, 1 
therefore 22400 IN the Number of Pound: ima 
bon, be divided by 62.5, we ſhall hare 35.5 tern | i 
For, by which the Cont: nt ſound above, ft: pytiig 1. 
ht, ſhould have: been diviied. But os, the com- 
non Divifor, is confiderably more than double 35.8. 
Conſequently, more than Half the Content id als 
weed tor the Dittercnce berwcen the Form: of © 
Ship's Hold, and that of a parallelopiped. 

Disctb. But will this Divitor Balance the forme! 
Lrror; and can there be any Reaſon piven why the 
Number 95 Was pitched upon, rather than ay 
(ther! 

P11Lo. The Diviſor is not ſuſſictent to Balance 
thc Error; nor can there be any Reaton given why 
ne Number 95 was choſen; it was, probably, in- 
rogucced at a lime when the mathematical Scrences 
were little cultivated, and the: Pri 1 


1 


ncipics of Hvaroſta— 
tes hardly known (and will, in al! Probability, be 
continue 441 re-:45ited by Authority, But thruzh 
an CVE NOW: n? [tio faction with ron dd. to ine 
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that Part of the Ship, which is below its Surface; 
or to that Bulk of Water that is diſplaced by the 

hip. | 

Hence it is evident, that the Difference beten 
the Bulks of Water, diſplaced by the Ship wie: 
light and when loaded, will be the true Tonngg 9 
the Ship. In Order to diſcover what this Bun 
Water 1s, let the Line, formed by the Surface tt: 
Water, when the Ship is light, be marked © dhe 
Head and Stern: and alſo, another when ſhe is {15 
ciently laden. This being done, let a parallclop p. 4 
be formed proportional in Length to that of the Sh 
Keel; in Br auth, to that of the extreme Bre..dt! (1 
the Ship; and in Depth, to that of the deep LL 
Mark, Find evactly the ſolid Content of his l 
rallclopiped, ind allo weigh it accurately in à ha— 
lance, Faſhio tac parallclopiped as ncarly as pull. 
ble into the Form of the Ship's Bottom from tue 
Keel to the deep Load-mark, and weich it ain 
very carefully. When this is performed, the tol- 
towing Proportion will ſolve one Part of the Quel 
fon, As the firft Weight of the paraliclepiped 15 to 
its Content; fo is the Weicht of it after bei 
ſhioned to its Content. his Rzſult divided !“ 
18.8, the Number of ſolid Feet contained in 
Fon of Water, wil give the Tonnage of the Slip 
including the Weight of her Hull, &c. 


EN AN 


Suppoſe the parallelopiped, meaſured on a Scale 


proportioned to the Experiment, be 166.5 Pert in 


OY 
Length, 48 Feet in Breadth, 20 reviin Depth, au 
that it weighs 40 Pounds 13 Ounces: But h 


ſormed into a Model of the Ship, it weighs ond, 47 
Founds 3 Ounces ; what is her Burden ? 


er MFASURING, 


OyPFERATI1ON, 


108.5 Length, 
48 breadth. 


20 Depth. 


15 02 Ih oz 
As „ 1770 30 3 
16 433 16 
653 485730" 485; > 
TOY rn N 
(H 
65 3.781 00 0 113647.9 
. 
178; 
> A 
* 6: P 
5 
4228 
8 
3658 
$4.7. 
* 580 ** 
e 
Tr 


; 11947.9 
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2 


35.8[119947.0!2242.12 


be ye Cs 


Anſ. 3342 12 Lens; or 3342 Tens, 2 Hun 
and 45 ; "ON 8 neat zy. 

aus now compute the Weight of the Huli c: 
Ship, with her Kiaging, dails, &. that is t. 
Weiglit 7 at I:nks ber to Þ .. lie ht draught of : 

In Order to this, let anoth F parallel“ wiped bop! 
cure, V 5 Je Length ls Prop ortionni to that © 
Ship at the tight draught of W ater, Its Dread: 
I) 114155! jal to: ier French I there 5 2110 its D. 2th 1% 
tiene to this Ship's Depth from th At 1. ne ts i 
Neclſon. Weirh the paraliclopiped VOL Cons: | 
and Form it into the Nlodel of the “ Ship' 8 47 
This te ng don, weigh the Piece again 13 
ſar de reg uf accur. ey; nnd the above 1 10 
Will give th. Con mnt e nd being dh; 
35.5, tne Lens required, 


F 


Suppoſe the Din nſions of the above Ship be UG 
Length 328 OE; B. cedth 47, ati! i Depth 1 * of 
Let A0 AC Wend „ven I 340; e N 27 TT 4 
6 OQOuncc:; and when Rl ed, 18 Pounds, 
Ounccs; and let the lonnnge be , 


3 


er MEASURING, 


OPERATION, 

163.75 Length. 

47 Breadtn, 
114925 
C5500 


7696.25 
7990.25 
12.75 Depth. 
3848125 
5387375 
1539250 
26025 


98 27.18 5 Content. 
Ih oz il 07 


163 5897031250 116 
27 8831440575 — 
433 196254143750 290 
431:9045947.5999| 
26289 5 0 


Anſ. 1852.35 Tons. 40 

J rom the I ons oc ſ. ry to ſink the Sh! 5 5047 | 
to Her dep Tonk marks SES gs 
Take the Ve gat co the Hull, &c. 1882.23 A 
te ins of the Tons of loading the Ship ] 80. „Nie 
wi Carry. j "0921.1. 15 
Disc, This ſeems a far more accurate NIcthod ar 
than the Former, for fnding the Burthen of a h: MW... 
buc is :t nov d1fEcvlt to ape the parallelopiped ie * 
the \todc] of the Ship? 5 
Ao. It certainly is: and according iy 1 
hirdly cver put in Practice, I only mentiod it... ee 
cuous Laprrimnt, and might be uſed if the !“ ® 
titioner thought proper. | 15 
Discir. But is this at all applicable to Shp- 715 
wrights? can they NMeature their Veſlels by this „- 
nod? | I: \ 
Pro. Certainly: provided the -parall-iop;;; © * 


uld be truly fred: But as this would MOM 029] 


4 
utn. ot accutzey, it it never attempted. 
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EFF IV. 
Of meaſurins Satt yes r. 


ISCIP. Is chere any thing particular in mea— 
ſuring Sawyer's Vork? 

P Hilo. "There i3, if you follovs what 15 gencrally 
called Sawyers Meature : I hey take the Diameter 
of the Piece that is to be cut into Boards, and mul- 
tiply that Diameter into the Length, which gives the 
ſuperhcial Content; this Retult they multiply by the 
Number of Cuts, and-cont:der the 1roduct as the true 
Content of their Work, which they are generally 
>aid for by the Hundred Feet, 

Discir. This muſt certainly be unjuſt; beenuſe 


$2.1 neither of the Cuts can be to broad, as that which poes 
„ „ Wtibrough the Center of the I rce. 
— Þ} PHuLo. You „ A 
80.7 Ire extremely 10 8 þ LT. 
Wrizht; and in ao Bon Hoe. roy - 
ene Merder to de- / 7 
Ts nonttratc the £ | | . | 
ie Frror reſult- q: & 6 Yoioenre renene: Fiamma frag er | va —_ 3 9 
.. . Ing from this / | | 
2 » lethod of / | 
.. reaſuring, I 
Lac ive drawn | | | 
Chit 2 Figure | by 
oo liced in the | 5 
largin, chere | 1 
F „ neee 3 
pas Alis the Cut + „ + 
PH nereby the N E | . | / 
rem [I 1411 1 
red accord- 4} „ 


Jg to the \ie- 
Jod uſed by = | 

ners; and for which they arc paid at London 45, 
F* Hunared Feet ſuperficial Meatwe, if the Lunber 
Fe Oak, 


It 
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If A A be 1 Foot, then will 44, be 11.75 Inches, 
cc11.5, DD 10.75, ee , and ff 7 Inches. From 
thei Dine: ions let us fee what will be the D. 
ferunce es veen the ſuperficial Content of the fever! 


Cr: n meaſured truly, and when the Relult ;, 
fo. cording to the practical Method, 


EXAMPLE. 


Suppoſe a Piece of Timber 15 Feet long, and 1 
Foot in Diameter, were to be cut into 10 Boards and 
2 Slahs, all ot an equal thickneſs, and the Length: 
of tio Cuts as mentioned above; what will be the 
ſupcrttuvial Content of the Whole, meaſured by inc 
Sav-yers Method, and what will be loſt by ſubſtitit- 
ing that Rule inflead of the true f 


OPERATION, 
I. By Sawyers Meaſure, 
15 Length. 
1 Cut. 


15 
11 Number of Cuts, 


165 Content. 
II. By the true Metinod, 
Middle Cut, or A A, 
15 
1 
15 Content in Fect. 
Second Cut, or . 
11.75 


Number of equal Cuts. 


352 „Content in Inches. 


, * 
—— — —2 — ＋ 
— 


©»... 
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Third Cut, or cc. 


11.5 


17.2 


5 
2 Number of equal Cuts. 


345.0 Content. 
Fourth Cut, or DD. 


— 
Us 
tg wn 


2 Number of equal Cuts: 


— — 
210 
— 2 
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Number of equal Cuts, 


Content. 


Content. 


2 
7 


Content 
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Content of the 2d Cuts — 252.5 
3d Ditto — 545 
4th Ditto — 322.5 
cth Ditto — 270 
oth Ditto — 210 


Content of 2, 3, 4, 5, 6 Cuts 128 
of the Middle Cut * 


14 Cont, of the u! 
By Sawyers Menfure 165 
By th true \irhod 14.0 


I:tFrrence 2c 


Ani. The Content by Sawyers ATeaſure is 1%: 4 
Feet and the Loſs by 5 that Method is 25 Fes: | IA 
Disc1-, Mr ht not Multi; Mc: tor be e "By ur 
which would give the true e Con 67 by angle Op-:.- A 
tion? Fn 
Po, Undoubte dly: and vou have nothing 1 EO ns 
to do that to add the Depth g the ſeverai Cuts to: Ir 
18 and multiply that Sum by the Length, for 1. 3 
Product will give the Content requi cd. No 
* 
A A 
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Pair.o. It is net impoſible, but very tedi21; 
kind a commer Multin!icito an Inſhcction « 


| * 2 
Ligure will fu nei inform you, that the 
5 214 1 % 4 * » Fo * * 1 ' 
601 th. C N \ ! x Dec 49 In: 11thNict: 
vrt 75 13 Netten! | 
2 ein; 10 Lal +» 1 1 ( n if 2-3 i | 


* - * . * 
ntetcdtute Guts betwcen te orci. and 61 


4 9 9 . } c | * 
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10.5 


1075 
101.25 


925 
11 


_—— — — —— — 


' 
} - * „ 
1 * 
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147.81 Co 
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Number of Cuts, 
N. 


1177 
1171 
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Scantlings of 6 Inches by 6; or into 12 Scantli: 
4 Inches by 3, all at the fame Price, or ſor the "ey 
Price. 

Dc ip. This is really aftoniſhi!.g 
any }K« Aon for 7 rd Pre AN 7 

Pnito. They have, Whet they call a Raſon, to: 
this pip fterous Method ; it is this: h. y ſay, 1h 
where the Staff proves fac it is ſeldom pen 
never, the intercit of the Owner, to have it cut 
{mall Scantlings. 4 hie Renton is ſuffictent (o core 
tinue the Practice, thonzh ther conſtantiy ice i; 
ilanccs to the contrary, and are often obliged is 
Work whole Days at half Price. 


Can they 
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E HA V. 


Lf in 7 inn the C: ntc 72 7 677785 3 [nad ins cf S; , 
626. A which pay Kr. #7bt by ihe Solid or Cubie Fit. 


N order to Lſtimate the Freight of Gods, it . 


Ie 170 tary tot. ake  Diment ions of the . 


Cafes "Bales . Frukes, alk de in 
curat an: cr. he Ship's Me aſurer is lier. 
very. wareful, for otheru ate he well Joſe 4 ct 
deruvly Patt. of te Freéight! In order to th. 


the Particulars 10 uc be attentvely EXAMINE, 
4 3 5 Bien I N % * 1 2 1 
if of ny jrregular Figure, the Himonſions mut! 
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PHILO, Bccauſe no Guods of any config Ws 
can be ſtowed in th vacant Places aA e. 
De F. and EA F. I „ 5 
, and K. I2y ale heſt to the Contam of 
tne Ship, unleſs paid for by the Owner of the 
Gootls. 

3 A * % . „ 0 . . 
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ins Manner? 
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at the . 


In (rr ta 05 the 8 
ſt Dias ory” as at 
the Nat! there are _ in the I'.; a0 
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l 1 Ita 


liclercd as the >! 
felt, Wiilch 21v 
Bottom a 1 
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13. lit 43 * 0 
Cantent. By 


Ne eren mene 
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Dime nſions. 3 3 1 
The Figure TT Oc Oo | 

in the W | | 

gin. nk *'1C71TS 
4 Hori-z. oatal 
Section Or 
Plan oi the 


Borts 110; C's 1 | J. —— —— — — [I 
Still, Where 

FE 7 13 the 
Diameter of 


Oi con 8 IP 
dered as he z2 5 
Side of the | 

Square, AUD, L. et us fee what will be the Con- 
tent ot this Stil meaſured accordinys to the aboie le- 


thod, 
EN AMPLE; 


Suppoſe C)) 6.3 Fest, B (in the f ſirſt Figure) 
8. 5, 41:9 een be required 157 114 1] the Co! nien. 


Or ERATION; 


393.049 Conte 
Dise 1. of maginæ, Hir, 1 1 > 15 m: 
material circumſtance: heb |/ 61 tas Joy 18.4150 
lid: 4 th-11ld mot tha oa bc Conta. Creed in tlie 
Waeuſuration? 
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Min will be N = 
11 nent ty , |; — 
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Dime nſions. | 30s 1 
The Figure A 

in the Alar- 
ginn re its 
41 Ho! natal 
Sect: 1 OL 
Plan ot the 
Bottom ofiue pc 8 3 
Still, Wwncre 
. F is the 
Diameter of 
he Circle 
and equal co p 
Du £0 lt NY e 4 
dered- as the G e. 3 11 
Side i ; 
Square, AD. Let us fee vchat Will be the Cone 
tend of this 2 till meaſured accoréin. r IQ the al; UNE FX le- 


thod. 


EX MN EI. 


Suppoſe CD 6. fert, B (in the ſirſt Figure) 
8.5, And let it be required ty und the Content. 


Ora Arion. 
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393.040 Conte 
Diselib. I imagine, Sir, you "I Ye omitted a vory 
matcrial circumta COLE FT ne Wo J „ at che Stil! (= 11:30 
lid; ſhould not that particular be confiered in the 
Weuſuxation;? 
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; y 0 
DOC, Wien 1035 2rd to @ iCiolt, var 8 
. 
— 223 
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9 (Cen 7 29-514 - 
8 ere. 


18 0 . Wh . "Wo you Mean by Cord - WC q £ 
PH: o. wy Cord-wood 33 Mart Pieces :n 
V\ IS 64 Of 4. Cre: 117. but 3 11erails pretty BY 
cut of the ſame Length, und piled up very care fu 
Wi order to be mcaiured, and afterwards fold by tt 
Cord. 
139;21P, What do yo mean by a Cord of Wo: 
PRHILO;. A Ori o "= od is 4 Pile of the above 


Pieces: But the! Dim, non of this P le Are differ. 
it 3 nt Parts of Knagland. What is callec 


] 3 Pity ans "4 NY | 
Cord T {1 : wy of | ert net, 10. + * 


ws and four Feet high ; and, coniequently, ©: i 
Content is 1281 cet; for 9 228. This Suri | 

Cort is fed in moſt of the iNorthe rn Counties dt | All 
.nguand; bat in Suffex, and mo't of the Sou Allg 
Counties, 1 Pi Oi Woo 4 3 ＋ wet fig 1, 7 Feet Wi; * ons 
and i best long, is Called a Cord. Ihe Content | HS 
Gf this i 2 Feet leſs than iht of the other, io C 


120. 

1 1 £7 
seh. Ar. all their Pi! „ of thee Di: mentions. 
ang nt 5 thods aus take to mike them fo 


14. 


| 39. N. 
Pit. They are not all ftleſe Dimeniwons ;- e lu 
if th. y Wore, th: re would bo ng OHecaſion to Vaud vt | 
tune The, Laboucers n ke their Pues jarger ar 


ball. r according asche Quuniity of Wood is great-r 
0. 


Oe ͤ ˙ 
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er leſſer. All they take cars of is to cut the Pieces 
al of the lame Length, or nearty fo, and to Pile 
them up in a very regular I. nner. Accordingly 
they pile the Picccs vp in fo cloth a Alanner, that the 
V acuitics between them are very ſrall; and to ſups 
vort the Pile in a Perpendicular Situ! 1, they drive 
ur Stakes into the Trround, and ttc fie Yong of 
nem with Cords. The Figure . aroin Wil! 
umciently explain this; where A l. t n Pile 1 
ood ſupported in a Perpendicular Sttention ben 
Hur Stakes CDBEF, faltened together by the Coils 
CER DF. 


2 C1 CE e, AN SLA - 
s * . Y * 1 4 LORD "0p — -—_ * 
„ .. «. 4 , 4.6 i 77 is 2959 * 

* s i , 20 

: a 1 3 
fy 1 5 7 - * 
* of 1 ff * f * { 

- j £12. A : 


N 
W 
A 
SY 
n 
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1 
* 
1 
. 
„ S 
* % * * 
„ 
* 
% 
F 
446 4 VV 
7. 
«<q 
94 
> CG 
3. * : We en 4 Fit! 
CESS TEE GS CEE Fo 
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* 


— 5 & «& Þ 
%Z . 
1 1 4 
i a. 
1 
a re A 
a 7 3 A, 
#1 PA i 
. 
7 
E 
. A. 4 I 
5 % 929 
* » 
5 
C of, 
_—_ * 
3 *s 
A a; - 4 
. 1 
1 
7 » 
4% ve 
4 
2 
* 
1 
* 
1 
4 
+ 


Fl 
F4 
4 
* 
6 
"=; 
4 — 
F 
PF 
* 
7 
? 
Pl 
4 
x 7 
0 5 
8 
N 
4 
4 
* 
vr 
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2 * 9 * 
Seen oY 
> — —— — 
8 2 9 w- 1 8 - >4Q >. e -” ky 
. . v * * % > 7 4 , 
Py * 0 24 4 4 i > 4 2 E ? 4 2 22 . 4 
„ y-" % 9 A oa oa reer 
S 7 $4%. Sd 4 . | © 65 
( 1 * "2 4 * * S 4 % "ts. 4 \ * > % ad —_—_ » 1 © % ? 
* .. a; s 2 n 4 4 «* : A ; * 
eas Ad H.-S 
4 wt A 3 1 1 geo” . Gd -7 . 
e * 8 8 82 * 1 . "WP. tht: 7 
* . * th 4 FP "oo 
-- a 2 
Av id \ Sx . — 29 2 . * 
All the Wood that has been fled for that Parrot 
«34 5 * JC ar ET een eien iO! tat FOR? 
1 * P 2 * 3 % . a 1 . 
ang thus formed into Piles, tie next Thin 5 
* * % * * « » 
6 * j 1f, . Q i - p * : ö . = * 0 4 4 * 
1 It mea uſe 10 Sale. 18 Oude 10 Walcb tune EIT... 


*2110ns of ech Pile are taken bert accurate! v. 0 
8 9517 „1 1 TYP erh f. [1 F ; 8 
LVonment Oulu Wy 1110 O31-Vyi 188 

* 


RU Tx. 


\/ 1 7 
\Tultiply the Length by the Bregdth, aud that Prom 
4 by the Ee'ght: the Relult Ended by 148 (or 


I 
10 
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the Content of a Cord) will give the Content tc. 
quired, 

Suppoſe a Stack of Wood, piled up in the above 
Manner, be 25 Feet long, 18.66 wide, and 5.5 Peet 
high; how many Cords of Wood docs it contain, 
reckoning 128 Fect to the Cord? 


Or- ERATION, 


18.06 Brceadth, 
25 Length. 


Oe — 


Ani, 20.04 Cords, 


EXAMPLE: 2. 


Suppoſe a Stack of Wood be 30 Feet 6 Inches long, 4 
20 Feet 3 Inches broad, and 4 Feet ꝙ Inches high; 
how many Cords docs it contain; reckoning 126 Feet 
to the Cord ? 


AW 
c© 
* 


Org 
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OPLRATION, 


135 
Auf. 23.2334 Cords, or tomething more than 23 
Cords and one Quarter, 


. if 1 = HAT. 


Ky 
2 
VN 
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FRAY FH 


75 uc 21140 . 


IS CIP. Is ut cuſtom: ary -t0 Near 
Pits 7 


vo, In many Counties of Englan !, 
ceſhire, &c. waere, Marie is found 11 great 
it 1 IS: and bocaule 1 We ud not have your lv: 
atiy bart of Nlenſuration, imagine . 
improper to eh lain tlie Nl. tacd of Proc. eine 


Calcs, 


1 133 +» h Fa — 9 7 - 4a 4 _ * * 

Niarle is known to be en excellent Nn 
* 2 wi ! * } : Sa” | * * ks - 
aCCONRNDABLY is ufd V1 ty great Lucccls Oy tne 


in ceicry County Where: it is found. In Lan. 


' f f 3 
dete this >; race tie e IS Leite 1 t; len Y PAY 4 
MILLING «a n t * diggin IT An | treading tn 


en the Surfer Of the Lan! ; but the Kod 


% . " 1 . 
oun y ids 8 Yards; or 24 Feet, Wich is 


8 89 * Y, s * 914 * # 1 * 
ent Kü che 8 Kol: Con ITED 
* , * % * . 1 
bie x ir us or 1728 Ware Feet is a Ro 
r " ip ah 1 ' F _ , 3 
trat 1 } THAN Ag He Ke \\ Cs iN 1 117. 
Nauru and che! Mark rs paid tor. 13 
, "IT; ot 1 ! 1 1 18 
en 14 5 it. KK vil it tation !> * + 3 
(OO VN ele 0a 
„ie \ 4 i v*/> p . \ * 5 
I 11121 ien 18 7 * Suriar C of 7 12 . 
4 7 1 z Ty 
THT BS. Tra thi org Ty iT "3 my ald 5 1 


E Plot 110 41 411 bezlu: nd a 1 1 . * 


N 1 


i 
1 


cr MEASURING. 50 


rreying Land. This being done, they leaſure 

Deptgs in diſterent Places Of the Pt, and ſet 
nm down upon tin: . 3, as vn feel is done in the 
I meved Figure his being tinahed the Colitelit is 
MAN! dy tc {01:0 18 


* 2 2 

15 * — — 

Fs » — _ — 8 
C1 

5 1 X 22. 4 
2 
#-4 

, — ; 

/ 8 E | 
7 * oj P , 
| ; 1 

CHF Ss 


IE -- 
bo 
3 
OD 
A 


; G; 
: . — "SM 
: \ * — 


i RU L2 


"ind the ſunerkcial Area of the ſeveral Triansles, 
{ rapeziums, &c, and multiply the Area of each by 
mean Depth 3 and the Sum of af! theſc, d vided ly 
e proper Divior, wil give the Content of the 
Nite it. 


EXAMPLE, 


>unnoſe the Content of the Marle Pit, repreſented 
in the above figure, and of the Dimenſions ſet Cown 
vi the reſpective Lines, &c. was to be mcaſurel ; 
HK 2 O 
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how many ſolid Rods will it contain; and what u. 
the Expence atnount to at ninct.e i Shilliugs and &. 
Pence the Rod; 


V. B. The Numbers that expreſ the Depths, 


have Lines drawn either over or under the Figures, 


I PERATITION, 
F.rſt, For the Triangle C E D. 


Depths. 
2 E42. 8 16.5 
\ — — 4 
2 2 2 BBA Fg 
Arca 55.0 2.32.0 
16.3 16.3 mean Depch. 
258 
GIO 
T5 


355.5 Content, 


Second, For the Triangle A CB. 
Depths, 
15.3 


3099 
1832 3122-9 


1017.64 Content. 


\ 


Thire, 


4 
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Third, For the Trapezium A C E F. 
1): pths. 
A 2 70 5 H= 2.5 10.8 


Y 83 F I. 0 15.8 


219 Lum 61.0 EY 
210 1 Sun 33 14-4 
Arca :3:0 10:6 
10.3 74 


23793. Content. 2.1 


C1 


Content of ACE F=23793 
A 0 101 


As 1 Rod: 195, 6d,=.y75 : 15.159 
97 5 


< 
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Anſ. The Content of the Pit is 15.159 Rods; 
the e 141. 153. = En 
Ders. 2 e lot the Surface of the Maric lie 140 
10 ie BT 14: "CC be ov 44g Surface C 01 the Ernst © Ci 
and if 10% i the Depth to be taken from the Surige, 0 
of the ound, or from the Surface of the Mari. 
Elo. I heearefow inftanccs where the u: per +: 
Layer or Siratü of the Maric 4s not bclow the Su- We 
facc of the: Ground; 5 is often found at about tw 55 
Feet below the Surface ;- but whatever the Dept ; Of 
the Earn may be, it is never con adcred in menus; m. 
ing the Pit; dhe Depths are taken from the Surlae * 
of the Mlarle to the Bottom of the Pit, without t. de 
Icatt re N to the Earth, or Mould above it, ire 
1 


CHAP. VI. K 


M 
Es ; Li 

Of meaſuring Hay Rich's. or 

"T 

LSCLIF:. I1s-it poſſible 9 ſind the Quan 178 TV 01 Pe 

FF Hay Contained | in a Rick by Menfuration * 65 
11160. It is, perhaps, impoſtible to find the tr 0 


Centent of a Stack of Hazy, becauſe one Rick of II 0 
may contain more Loads than another of the ſun: 
Dune * ons, according to the Goodneſs of the Ha W. 
and the Care taken in ly ing it up. But though : 
C:raIcy muſt not be expecte: d, a very good | 
niate nny be made, and the V 85 of a Stock of Ha. 
Nicks Computed very near the Truth, 

Dis, Whotiictious mult be taken to Comput: 


the Content: of Hay-Nicks! 


> I CZ LL 1 . : a 1 1 <4 « 

Lire. 1 ne 8 ns muſt be carefully ta“. 
L { * n . FA 

ches, 0 & Cy 111d tie * Oiltent of ne T 


» 2 ; W- = 

in [ect and | 
* 10 932 » . 5 * 7 8 . LU 3 % 1 
by ſome &f the forcgoing Rules a! 


4%» 


con:puted 


. id Q — fp + } : S -14 + 2 6 4 $2 * #+ ; 
110 (if - . I;1 this 1 Lg kk. 6 | p4 CET 111 by Wu 274 1 411 . 
by th: 3 114 - 4 (1 ATTETL 4 Kl 111 + \ 4 ad, wW1tl AT Ti. 
P. , * ! 4 * — 4 7 \ * w * 1 - . 3 50 
Ember et Loads ccntaincd in wie Rick. 
Disctr, I it known boy wniny ſolid Feet mance 2 
i 0 S *þ Fr 


Pio. 
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* * 9 — 1 1 
Patio, The preciſe: Number cannot alvays be 


KNOW: and this reuders 11 11 30 111 50 EF; 4 nuzunme 

the Number of Loads contanned. in m. Riek. Tor 

cu! 0 this Number be knen me CO tent Ota Fog 

tick in Loads, miglit be ecmpiticd wirt luctent 
2CCUracy. A Load of Tay cont: 1 1 tr s, Exch 

, + ruts weighing 55 Pounds, : or EI u fre 
— weight; ſotliat 18 Hundred Vaerbtis at 5 ine. 
But che Contents of the rules arc „n. z {oro 

| of them containing near 14 tell, wi others inte 
U* more than , though both I rice tk KONG 


x Weight. Howe: er, if 1 6714 id Feet be conſi- 
& dered as a Mean, the Computation will not be tar 
from the "Truth, Upon this Fourd, tion a! 

Hay will contain about 300 or 442 fold Fer, 
When the Number of fold Feet in a 12 i (5, Or a 
. oad ore determined the Ce tent ow the Hiayslicks 
muſt be fours; wit in Order to this; the Form ot 
ine Solid mült be 1 Thero will be no 


F Sud 1 


great di iculty in this, as all Tray -irack3 Hand etheo, 
on 2 Feet ngulor of a Gro tar ttc; and: ire com- 
f . 1 11405 Ad - *% 110 4 N * 3 \ I 
v 0. Old Ol WO Taper!ing Solids, whoſe Content will be 


exfriy ſound by the Rules already laid down. This 
tru: will Ghoiently appear, it tac two Sorts of Ricks bc 
He oe Ager {cpatatel ; 1 0 


Iv! 
i 
8 
1 
v5 
i» ww 


tS. 'Y | a PS * 4 * 1. Vs 1 5 
1. C/ 61/6 Cat. 47 667 F” & KIS 1 © 
F ! T. . and * +. © * \ 
* J 4 3 Tk 111 i FY > 
f z 1 , 9 f q | 7 \ 
j a 
— * i < * & 
| l . * N 
0 [AF b 4 \ 
4 bo %. * ©, / % 
1 2 1 #*4 4 * 
ve 1 - 
rn Hex / \ 
i « % S ® 1 
4 . k * M * 0 7 * 4 4 VP, * 
2 0 5 
1 15 — \ 1 3 Sf O * © { , 
- \ a 4 4 - 44% J 1 i Del N ; 4 * 
1 5 Q , 4 EA / 
is a Cont, itandiig ; 
2 . . 
UDON its proper ute; — 
; ! a} * . * F * 4 
41 10. 144 k 19 1 . 4 8 \ 7 
® * 
tun 4 l . 5 { . _ \ 2 
= 1 0 . 4 N 
14 x ; * — * 2 1 4 
4 Y : % 4. A® 
[ N Q p 1 - * . 4 
* 4 _ 4 FA ® 
4 i * " 4 * . ; * . k 1 3 1 . ' 
91 Tut 4 \ 11 142 D wy 13 . I 1111 ' l Li} K 
i 1 a : \ . 1 . at f x ' 
ti FLY £1 4 Se. 4 K T2 | 141 V7, k 1 [ i 1 tan 1 '$ 4 * 
1. nn $5544 [- © a 4 
by either Oi e Ie tio ts L [ed .1©-aYy 7 ! 
* d \ * $ x © \Y 45 . , \ 1 * . ' 7 0 
SIS bo C15 + 4 % (34 1K 1 23 * * 0 a: 5 * 10 
+! ( ++ + 24 Pr } . 1 - / N 
4118. nn . 1 11 » 8 — -4 COTE 
S ES I'S , | n 5 Sms he 
149 21.1) as 472 1 Ni UL 4141 114464235 * 11 » Y . * LY Ha 
> 
» v*® E 4 
bei Vi Loa ICOQUUT —_ 
- 
ww. 
_— * % 1 — 
1. A LY FP LE 1. 
Lei Is 10 180 ty 1402 111144 20635 mans 04d (35 j , 
' . Fog \ . * 
A CONnt ieee tin ase Niers, | ypoſin's mne 1 the 
3 ' \ 1 2 0 y * 
% L * 1 1 . : - ? s ; » *% 4 
II. r Ot the in Ni IC t u Yiwu £ \ 155 5 | L 
N elles, Ls 182 71 eu 11 A 6 1118 1. Of? 
\ * 1 ER” . Ba ; lc. FE 5 OUS ; 1 
PY I % 20 1 8 9 In. 11.83 9 15 i 4 0 mine ter | Z 
* Choke F , F . K 4 
of ue | it 2111 41 1 2 4 11.0 14% x &. 4 14+ 
2 
anon cular Ileight 8! 
Cerwin eu 14 140 4 % UW - & 66 
* — 
r e 
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. For the upp! Folid. 


- 


* % 13 i a FY 
iin. Sec Page 14539 140. 


. . 
A % * 
3 } 
20 2 
* J 
«© + - 
182 ) 


\ «a 
9 — ) * $4 wv 
- 
* ) = 
189 
F * 
1 <— 


1% 


＋ 0.618350 Aren of the alt, 
; One 34 of the: tlcighit, 


——— — rod 


21. 556025(12.3 91845 Loads, 


2, For 
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For the Lower Solid. 


9 7 CT. p . 3 * o - 
U!erati;n. oTC R uit 25 | 4 52 187 
* 


* 


4 4509. 5949-198 
" 21090 
1 2 & 5 Þ 
12.3291846 Cone. 
18. 239870 2 og TOES 


— ———— 


Anſ. 24 Loads, 1 Quaitc:, 201 a 115 „ nearly. 


ET Arr. 


Foy many Loads of Hay arc contained in 2 6% 


culur Hay-rick, whoſe Jar Wy Dtamete; 15 65 kes 
its leller 4203 the Pet pen licular Height ol. the WU pn 
Solid 50 Feet, and that of the bane 20 Feet- 5. ati 
what will the Whole amount to at 24. 57. per 2.044 


I 


— a —— — == .. " PR 


1 AM 
C * 0 4 
"Y 2s 


—— —— —ê —— * 75 
* 27 : I A the . ſe 
7 9 i ; 8 4 
10,190 FBS THU DICE 
— — — " a 


1990404 


* / 1 71 
105 1891 


47105. 1504 Cont. 134 upper Solid. 


2535 IJ 
of — S * x 
% 
mw 4 - 
„585 
— — 
1013132 


3 \ 4 * — on * | 1 5 8. 1 
29 G3 4 g N \ 0 , 111 * 1 Sie * 
—— — - ! % .- by 0 

45 1978 . \ 01 Solid. 


30 8589.08, 4 


_ - 2. f.. an 7 4145 
TI aa EAR LLONQS. 
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s =P ö — 5 12 a 
As:1 Load /. S. :: 2317.24674 1 
* 9 4 1 i 13 
2 28 1) 1 
. 7 


1086 3370 . 
43 449318 
13449318 . 


* 158 89517 50 Son 
20 CL 

5 16,16:300 one 
* feen 


d 1.390 | 
Anſ. Thie Content of the Pick is 217.2401007 Cu 
fomohing more than 217 Londs, and the Amour, e 


14. 15 
L this the Method gencral! ly practiicd in Con 


me. ing llay-ſtacks of a circular igurc. Rul 
115 Lol da not remember to have ever ſeon any 9 3 
ted pratiiied : experience is the general , Allet 
25 the RN nts of Hay -itac KS are Common ly guete 
at by thoſe veho have been long converſant in Huf 
bandry. 

Frits This muſt ſurcly be a very precarions le- A 
tihod; and 1 ſhould mM nat! 85 ine that a Stace ey ont a 
v ali | by Alenſu ire ie muſt be ſar ester Res 
ruth, than that rc tin“, from. the (3uvfle: of i Peet 
molt experienced Fa armer. But 1 am foiry nee 8 
inte rruptcd you with theſe impertinent Quciliens. 72 

Pi. o. I am always ready. to fatty. any debt Soli. 

niay 14 in your Mind; and will now provi 23 k 


that 
to the other Kind- of Hay-ricks; that i:, en 48 
Rand upo ni rectan gu! 10 Ba 15. 


%# 


OF MEAS UR N I. 
ne Fizure AB C * 


* 


1 

. * 
DE, plas od in the . 
Margin, repreſe nts a 1 

, \ 

1 ie K fta 1118 p- 4 
621 u rectan, ular 5. fc 5 - i: * 
an is compoted of 55 Fr! I 
8 doſichs 4 the upper A 3 4 os \ 
CD is a Priſm; the 125 U 
' N . ths — 
jower ABDE, ani ** 3 fa. 
tegular Solid havingei's \ / 
Bates parallel but une- \ 1 
wal, its two Sides 0 ö 
equal but not parallel, Deen 

*. [RB 
and the Lengths; oi 
1 / TY . 


. N 4 + 
tittinces be tween its two BARS alſo uncqu— 


# 5 * i 3 * 1 * ! * 
Content of tire pie OY ichen TY: DC by tle 
5 3 > 3 3 3 0 65 | 
bps od IVC IN P. 4, ala tn [Otis] WI C1 
1 1 % * 1 ' * 
. * 4 , * % 1 + a = , - 4 * » 2 , 
L parall. >| pip ca, 0 na 171 w ON IRC 1604144. i 7 LUls 


\iethiod laid down, Page'1 32. 


EXAMPLE. I. 
A Farmer ſells, at 35 Shillings g 
1 


N 


10 ter Baſe \ 13 1 18 30 il cet, the: If Une 


rect; the g Teater 3 gun, We ure FI Om 
8&5 I Fa? the leſſer, Or that NC {tired ran 
72 Feet; the Perpendicular ticioht of . 
Solid Al DE 20 Fect, and that of the 1 


T a 
ar Rick of Hay of the flowing a Irons 1 * 


19 411 0 | het" 
, 
the lover 


23 Feet: What will the Whole amount = 


1. Upper Solid. 


2. Lower 


308 


of 


THE WHULE ASI 


= Loy, CY Solid. 


In Order to find the Content of the lover © 
AB DE, vou muit find a mean Baſe, by multiplen 
the two Baics together, and extracting the ST 
Root out of the Product z 4 mean Length multi 
be found in the ſame Nlanner. The Solid will th; 
be reduced to a parallelopiped, and the Cont: 
ſound by the Rule, Page 132. 

By purſuing this Method the mean Baſe will be 
29.39, and the mean Length 75.9, Then 


29.39 Mean Baſe. 


863.7721 
75.9 Mean Length, 


60 6447 


82 


6 


560. 30239 Content. 


Li 


40320 Upper Solid. 
65560.3, &c. Lower. 


400 1058800. 3) 64.7 Loads. 


1 


— 52 — — 


14 Up 


— EE IIS 
— — 
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As 1 Load; t 15s. e : 

1475 

3235 

2047 

£46; 25 

20 
4 4.500 

Anf. 4631. AF, 64. 
EXAMPLE: 2. 

A Gentleman Pure c haſes of a Farmer ſor 370. a 
estangular Rick of Hay of the {oljowing Jinicit- 
1: IS; the Zreater 3 re 4 * F ng ty the leer 305 CERT 
greater Leng 70 Feet, the leſſer Ca tie Pep all- 


cular Height of the Lower Solid 20 U ect, and ol the 


Upper 30 303 what did he pay per Load? 


Upper Solid. 


40 Baſe. 
MY Hait Perp 5. 


200 
AO 
6-0 

70 Length. 


ͤũ—Ʒ—— -—  —— 


42 929009 


11 2 2. For 
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2. For the lowe 


34.14 
54 64 


* 5 5 7 5 

An 

— — — — ——— — 

— Me. 

7757 435 

ee ee Be 
4.00, 975 

25 „ @ ® 


A8 90.888 370 


r Solid 


10 


Mcan Baſe, 


* 
Xlean Lee th. 
— 


Content. 


42000 Upper Solid. 
/ 


Under. 


of . (i, 


* 


[ . ? 6. = 


#38), Jace Cantet ot n: 59922 20 Kinn e 
PR 


Fricc Load 14. 45» Sd. Th 
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F 


Of meaſuring Bodies, wiſe Contents cannit be ſound by 
any of the foregoing Rules. 


ISCIP. Are there any Bodies whoſe Sol:dity 
TD cannot be found by the common Methods of 
Menfuration ? 

PH1Lo. Yes, ſeveral : as Statues, and other Pieces 
of Sculpture, Furze-Faggots, &c. 

Discir. By what Method can the Solid Content 
of Bodies of this Kind be accurately known ? 

Paito. By a very eaſy Method: it is this, let a 
Veil] in the Form of a parallelopiped be formed of 
ſuſhcient Capacity to contain the Body, whole Soli 
dity is deſired. Pour into this Veſlel as nech 
Water as will be ſufficient to cover the Body when 
placed in the Velicl, and Note the Ileight of the 
Water exactly: Immerſe the Body, and Note how 
high the Fluid has riten ; for the Solid Content of 
the additional Space, cernpied by the Water, on 
Account of the immerſed Body, will Le cqual to the 
volidity of that Bud Y » 


EXAMPLE F. 


Suppoſe a parallelopiped to be formed, wheofe 
Length is 7 Feet, and its Breath 3 ect 6 Inches ; 
and that à Statue being immerted in a-tuih-ient 
Quantity. of Water in this Veſlel, raiſes the Fluid 
1 Fout 5 Inches; what is the Solid Content of that 

Tatue ? 


11 3 2.0 
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"re eaclr. H. 
i 1th. 


Solidity. 


Anſ. 35.75 F cet, vor 5 1 ect 7 Inc! les 


fame 


E X A 


Suppoſe a large Furze-faggot was immerſed in ths 
. * 5 
Vellel, and the rife of the Vater was found iv 


M PLE 2. 


bc 1 Inch, what is the Solid Content ? 


HILO. It not my Intention 
1 Able of Englith 
V #6 My be uſcful in Menturation, 


4 8 bet be) > 


= » 4 


C 
C 


C, 


het nr, ia, 


A Tulle if E 


the coma 
tuch on! 
Palm = 
Zand s 4 11 ea, 
n is #) Ind nes. 
j tare Foot is 144 Square Inches. 
ubic Foot is 1728 Cu! wo inches. 
WE | IS I * ra Tec x. hes. 
£9 89 


3. 
24-5 


oy 


5 
* 


Breadth. 
Length. 


Riſe of the Water. 


Content. 


CHAT £4 


Zus. Me 1 z & c. 


TELLS * Pep 
Cone Ys; 8 27 Cubic ect. 


to give vou hes 


Meat -alures ; bu 
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Au Lülis 1 Tard and 9 Inches. 


N Ge. omctric. Pace is 5 Fect. 

A Fat hom is 6 Feet. 

A Square is 100 Square Feet. 

A Statute Pole, Kod, or Perch is 16 Feet and a Ha its 
Gunter's Chain is 4 Statute Poles, or 22 Wards 

A Fen, or Woodland Pole is 18 Feet. 


L * {L * ? * # 1. 91 
* tf QOQUCIC ! enn 1 ek. 
i 1 * 13 ! 5 * 
NN Fun LY 1 CS. Of 2750 reis. 
\ 1 f , 1 TY oY — % * * ! 
Z\ \s . 13 3 7 A Lis 
N % iy * % z * 1 AF & ” Ws d. Þ 88 1 * Feet 
LEE _- - * — -* a+ * * 1 « * #s 
| 4 1 1 | Poſe 2 "Tg ' 
A Square Wogdlaud 1:60 18224. Square Feet. 
C : SY 1 [? ] . F * 5 4 
N Oat 5 L CY, "x 9 — 15 441 '2 _> Ls 


{\ IL 04k 15 40 SIR TS Pole 45 O 1 GAarter TH aun Acre, 


An Acre 100 Sore Poles. . 
A Lol of B88 imber is 40 Feet. | 

A Loid of jquarcd Firaber is 50 Feet. 

A Load of 1 inch Plank is (oo Square Feet. 

A Load of 1 inch Plank is 400 Square Feet. 


S. 
A Load of 2 Inch Plank is 355 Square Feet. 
A Load of 21 inch Plank <4 74.» Square Feet. 
% . N i % 
A Load of 3 inch Plank is 200 $cnare Feet, 


. _ 1 1 ; 
A Load of 3; inch Plank is z Sdtue bert. 
' of nch Plank i une Fee 
1\ 4 ft 0. 4 Henn JS.-1 81 LIK FEE 3 
* T 1 0 0 
A Ch nb of Newcaltic * 41 13 60 © 14 Vit ect. 


VW hen the Bufhehis h. caped , the Content is in 
Proportion to tha t of the ſame 10 1 i whe 11 ſtrus & as 
4 to 3: 'UChcretore the conical i! dap is one third of 
the cylindrical Content, or 710.8 3 ſolu Inches. 


A W inchciter Buſh}; 15 7 \ 2. 4 Solid Inc! 146 0 
150 
' 
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1 
* 
* 
* 4 » 
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13 E 
4 A re » i 
jt ”—— * 4 2 5 
1 2 3 \ PE Wm . d 
* * 4 
5 * \ L » C ; 
\ : of 4 > 
x o * * A . ** * . K N - % 
7 , * * 8 * 8 
1 : * 5 4 a * 
© . * 0 Py » 
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- Hh 
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MEASURING, &e. 3:5 


HAP. XI. 


— a " 3 , 

Of the pla "17 Scale, the 1] {1077 if & 77 CONjIrFNUCT? 6 of "4 

nal Lines upon it, aud ile Ujcs 1117S gie 

ry tio $5 > iy e - y g 5 jd ; 44 5 "i ”s . a 12 

42% Je. 40 41 4 1 1% 64 wed £51 4. 10. b & ww fin w Th ATE E EL EEE 
Computation 


[SCIP,. What do you mean by a plain Scales? 
1 1511. ©\ plain 8. b 18 nn eee Brat 7 
Ivory, or VV Od, gencral! f Ab A | | 
and 1 Inch and a Halt broad 3 om. vehich Variauas 
Lin CS Are pro ee td; [ur Li2c Nenluration ol 1x1: i<Sg 
Heig nts, Dita Alice 85 & c. 

D15ciy. VV hy! is it Called a p ain 
Prito, Becauſe the J. ines projec 
ſuch as naturally Reſult from a Circle, Without han- 
ing Recyuric to any al Real N 
Drscey, What are the Line: 
x ogg 5 12 
Punto. A great Varicty of T.ines may be projet 4 

for this Purpoſe, auch all of them haue th 1 
but the malt: gener UL a Line of C not as; of Sine: 


re, 5 
P - — . a, I ' - l 
03, 1 41 5 Ars, 01 Sec. ut 83 Semi- 1 TEIN Nis, Lili C0 i. 


. «4 y 'E Io ia 5% 
29 LTH UCTl Os Glo 


914 * 11 Ss «| * 7 
CHCTULY 1140 ( 11 4 | 


. 
>. 


Part 

Ar Trp 

. r 1 4 13 

Discrp. Bow: are theſe Lines projccica 

v3, - 1! ' ! * | Pn 
111 . | 1 TRE 111 Tauts ! ( 7 


ina Very natural Manner, But in Or ler 6 K r 
Ws piety) art of mithematic.:t C t. DATE 
nd caty : 5 polliole, £1 hall confer £2: n 3) „ba- 
ratcly, nd thew bow each of them may be psig, 
and, CON ſcquen tly, t the plain Scale complete, uth- 
* by the meaneſt Capacity. Eut it will be n-collary 
previoutly to oblurve, that tie Circumitr.1ceat 
EY ry Circl- 18 ſuppoſed to be divided into WY dun 
Pa its; 00 1! by D grees; and Fach 105 arc into / eget! 
Parts called Minutes; and each Alinute into Co eq 101 
Parts called Seeed &C, 
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TT A, the Line of Cherds. 


The Chord, or Subtenſe of an Arch, is a right 
Line connecting the Extremities of the Arch toy: - 
ther, and has been already defined, Page 33. it, 
therciore, the ſeveral degrees of the Quadrant, or 
Quueart-r of 4 Circle, be transfered to a Rights line, 
drawn from one Extremity of the Quidrant to tl, 
other, that Line will bea Line of Choids. 

In Order to explain this Deſcription of a Line 6! 
Chords, Place one Foot of the Compaties in the 
Centr C {fre the Figure on Page 314.) and with 
coin cent Radius, deſcribe the demi Circle ADB, u 
Civide it into two equal Parts or Quadrants, by the 
Linc C4), Divide the Arch of the Quadrant into) 
Catall its, and Number theſe diviſions with 10, 25, 
$2, 49, Kc. from A to D, as you fee in the Figute. 
{hen will each of theſe diviſions contain 10 Degrees, 
Suhdivide cach of theſe diviſions into 10 equal Par: 
ſo will the whole Quadrant be divided into go Ve- 
grees, But as theſe Subdiviſions would have vec: 
very cloſe together in the Figure annexed, as to hne 
rendered the whole confuſed, they are omitted, I 
Arch being thus divided draw the Rivht-hne A,, 
from A, the one Extremity of the Arch, to I) 
other. Place one Foot of the Compaſies in , 2: 
extend the other to 10 on the Arch, and transfer that 
1iitance to 10 on the Right-line: that is, keep ene 
of the Points of the Compaties firm on the Point &, 
and with the other ſwecp a ſmall Arch, til: it touches 
the Right-line AD. Do the ſame by all the reſt o. 
the Diviſions, 20, 30, 40, &c. Keeping one of the 
Points ft] fixed on the Point A. By this mean; 
the equa; Divifions of the Arch will bc transfere 2 
the Riuht-line, where they will become uneq!!!; 
and the Line A D divided in this Manner, will ben 
Line of Chords. 

You muit nt imagine that a Line of Chords pro- 
jz<cted from a Circle of ſo ſmall a Radius can be 
any real Uſe in Practice: The Radius of the Circi® 

N11 


— 


— > — 


— 
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muſt be much larger, that there may be a proper ſpace 
between the Divitons on the Line when hunting ; 
otherwile it will be impotible to Moaturc or contest 
any Angle with ſufſhcicat accuracy, The toicyo! 
Figure was added increly to explain the Xlanter 
of conſtructing the ſeveral Lincs on the plain Scale; 
and not by auy means to ferve as an LXample with 
regard to its Magnitude, 


rr 
S 


= * Of the Line of Fines. 


From the Points of the ſ-yeral Diviſions 10, 20, 
O, &c. of the Quadrantal Arch AD, draw Lines 
Farallel to D C, till they cut the Radius AC, then 
vill the Right-line CA be a Line of Sines. And 
if we ſuppote the Arch A ], to be divided into 99 
equal Parts, and that Lines Pralle to DC be drawn 
trom the ſeveral Points of info Divitons, the Line 
CA will be divided ino a 44: of Sincs, antworing to 
every ſingle Degree of the Cyuadrant, and which mutt 
be numbered from C ww nuus A, 
N. B. If the Line AC, divided as before, be num- 
bered from A towards C, you will have a Line of 
verſed Sincs, denned Page 33. 


2. Of the Line of Tangents. 


From A, the extreme Poiat of the Arch, raiſe the 
Perpendicular A E; and from the Center C, through 
the ſeveral Divitons of the Quadrant AND, draw Lines 
till they cut the Tangent AE (tte P. 33.) fo then wili 
the Line AE, become a Linc of Tangents, and mult 
be numbered from A towards E. But as the Diſtances 
between the Divitions become very large, as they 


©» 


approach towards 92 Degrees, the Tangent inc is 
continued no farther than 70 Devrces, in Order to 
keep it within a convenient Length. 


4. Of 


346 
13 
þ 
© 35 
i 
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4. Of the Line of Sccants. 


The Sccant of any Arch has been already defin«!, 
Page 33. and conſequently the Lincs drawn from the 
Center C, through the ſeveral] Diviſions of the Qu1- 
drant AD, to divide the Line of 'Tanvents, arc the 
Sccants of their reſpective Arches : If, therefore, 
their Longths be transfered to the Line CD, con- 
tinucd to t, the Line CF will be a Line of Sccant:; 
and muit be numbered from C towards F. 

After the fame Manner may the Lines of Sinss, 
PFanygents, and Secants, be conſtructed to ever 
Iiinute of the (Uiadrant, provided the Radius 
large enough to admit of the Arches being divided 
into the requitite Number of equal Parts. 


5. Of the Line of Semi-Tangents. 


_ The Line of Semi-Tangents is ſo called from the 
Lengths of the ſeveral Divitions, being equal tothe 
re ſpective Tangents of half that Number of Degrees. 
"That is, the Length of the Semi-Tangent of 00 
Degrees, is equal ww the Langent of 45 Degiecs; 
the Length of the Semi- Tangent of 80 is equal to the 
Tangent of 45, &. This being premiſed, the Line 
is cafily projected in the following Manner: Levy a 
Ruler from the Point B, to the ſeveral Diviſions 61 
the Quadrant A D, and Mark where it cuts the C); 
for theſe Diviſions will be the Semi- Tangents 
their reſpective Arches ; and conſequently the Lt”. 
CD will be a Line of Semi- Fangents, and muſt h 
numbered from C towards D. 


6. Of the Line ef Rhumls, or Rumds. 


By the Term Rhumbs arc meant the Points of tlic 
Mariner's Compaſs, which is divided into 32 cu: 
Parts: conſequently each Quadrant of the Circ 
contains cight of thoſe Points or Rhumbs; 252 the 
terne 


— 
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interval between them 5 92 ual (9 11 Des! ees, 18 
Mint es; for 11 Degrecs, NJlinutes, maltiplicd 
by 8 is cqual 10 00, the Number of Dee ces COMNtain- 
cal ina Quadrant Of Circle, The lane of Rhumbs 
18 therefore 13. < lecke 1 in t! 1e Collow in 9 Nlanner 5 


! 

? x 21 2 . £ 996 

Divide tlie \ nad: antal Arch 3 10 ino 8 ( 12) 
: 75 ' [3 21 14 4 P 6 iv 

Parts; anc raw thc 3K! keine B), tem One . * 

teemity ofthe Aich £0 che other; Ihis beg done; 


3 1 % , 1 * Ag, 9 * FED. * 25S 1 * 
Dance nne i „eint F. and ext my to cher ice 
, | 


* . & % 
- . ' 13 4 17 9 
theſe extents, dra finn 7 _ till the ole 


Bi: Ten Will that: Line 
ine of Rhumbs, wich mult be 


* 
in ct haiping the Morthbd of Contr A th [ing of 
Rhwinbs ! ound be Flad if you Wy üld give nie 
ome ACELUNT et tha Plum ont, becauſe other! 
1 mall Cos Lei itt Of (is Lin : 
und. ne Mariner's Compats +5 the Initiument 
Lo Tore 


rywnich the Ip is 10 el. n rcpeeients the! 
is divided into 32 cu. Parts ca 

„ by Lines drawn: from ch: Enter io e 
Ci Cum ference ; an the outer Circle uto 368 
grees. Upon this Parts mg ro ov onthe: North 
| 


— 
— 
— 
— 
- 
— 
95 


4 n . 
and S uth Line, 19 F. tend a Square Par of SUE 


CC” 
j ? 
3 * jc 1 0 1 , [7 p [ - | + © s * * 1 42 . P 
J 33100 11% ven 3 1e Jeu WI 2 4¹ Ito z 20908 1 21 
certun * irtue, Where by it a, Ways hans beary un- 
. . 1 . 1 4 EY. 
i he vi! rid vs W 1 the Wie 18 Lil T1 © 44 C32 
. 1 ! =} Nr dudicu 71 "earl 
. 12 OI 4 | LY CUUGNT. * * . ke, IS! zi 147 Ulle 


1 
the Center in a 420% tor tat Purpotè. 


5 the Liue cf « 04098 Parts, 


This Line is eaſily divided We 
how. m any of their Part he Radius TI contain. 
11 the Scu ve Wer id for che 15 po. 5 vt Natiga⸗ 
tion, jt 60 Ould be GY 4G Jed inte to (dual Parts Le- 
alc 66 £cop raphical Miles "FW n Degree of = 


3 if Ui . 
1 * 0 zins? 
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gitude on the Equator: anch a the Length of a Po s 
erce of Longitude in any Pat: raltel, is to the Length 0. >Ic 
a cre of File Equator, as the Co- ſine of the La- 10 
titude is to Radius; theretore the Length of a Le 
prec on any Parallel may be caſily mcaſured by kit. 
zut as this Scale is not confined to Navigation, 
have divided the Radius, or CB, into 100 cgu; 
Parts. 
U/e of th: flaiu Scale. 

This Scale is of great U ge In every B: anon 0 
Mt. athematics, where there is a neceflity 1 r lay! 
down and meaſuring AN; les, & c. 

| have {hewn the | Method of graduating a plain 2 
diagonal Scale of equal Parts, Page -2, 52, & ©. 
ther uſes in (| urveying L: nd; and fhall row thew 1. 
Uſe of the Scale Juit def {cribed, in projecting at. . 
meaſuring any of the Parts of a Triangle, when z d 
ſukcicnt N umber of theſe Parts arc given f 

or it is neceflary, before any Queſtion can / 
be ſolved, that proper Data be given, or found 
actual Menfuration : - and thcſe Data are what I ca.!. f 
the given Parts of a Triangle. It is impolhbie, . 1 
inſtan ice, to find the Arca of a 240 re, unleſs the I 
or ſomething analozous to it, be given; the fan: 


may be ſaid of a Priangle, or any other gCometric: 
Fi ITUFC, 

Discir. You have fully explaincd the Difficulty, 
and I beg you will now proceed to the Menturat.o: 
of the ſeveral Parts of a 1 riungle 

PHILO. A Triangle is com; >ofed of threc Sides end 
three Angles; when one of the Angles is juit go De. 
orces, it is called a Right-angled Triangle; but i! 
neither of the Ancles be a right one, it is calle d an 
Oblique-angled Triangle, 


Cx CES 
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* * : | i 8 1 * x yo gt g 
The Figure below is a Nicht- angthd, Luan 
7 * » 1 1 4 ch . ' 

10 becaute the Angle at or ABC, Which 


7 


caſurcd by the Arch % is (qu 


A _ 6 


The Line mY is called the Baſe, I the Perpen- 
dicul: ar, and A C the Eiypothenule. 'he Angle at 
A is me ert, by che Arch a 6, and that at C-byt 
Arc *h ef. 

It is demonſtrated by geometrical Writers, tat 


— 
— 
+ wo 


I 9 4 
* * . * - #Y * +» I'v +% |} 4 * ? 
the three An: s C1 «LIN 11 1 1411 1 i F 111 = 4 + _ 
RE OY * * 7 
5 X \ I 
C5 ua to SS Cos 1 IT ” ue ie 1 & { 1\ F © | 4 b f | = 
217 11 ; 11 ' x | FAS 1 ** : * Y * 
1 5 8 4144 81 i Ci; =. ; 4 1 5 Lis 
* 82 * * # » . 4 . 1 4 Fa 1 : 14 - : f 7 2 
105 1 the Sun C3] 11180 (nel TYY/O CYIULES 18 ane! 993 ty þ 
' — 


0 1 4 2 , = Fg . 
Dergreés; Con! Güell. * il 68 (1 99 * Andles LG 
E the: athrr it} Een cal found: by firbiiiictins 
Eise JI, 414 Den 4 * 1411 26 C oats y 10 Ul — DV LHUOILLACUITIO 
tue DIVER ange ICON (G0 De, 1 
eee ee l he etſy to proc a 2d 
Inis e DITCHES It will be Ceaiy top! jec NC 
OB des + bs . * 2 »# * 
U I >; 8 1 Koh eine 1 tid 01 4 | ris t-angled l rian 
, OT OK „ 1 DT 97” 
it eithe!: Te 29185 N eU ar; C1 SAY SITE rule 
I 8 1. 5 
. tove Mer WIL UNC (3 the 14e An; e be el. 
1. * A i P R. 
% . A 12 1 Q - „„ fv ! » 
Supp ie tlie Bale 5 I3, bas Tard, and tne An- 
1 J run bs 
2 * A 235 = aud 85 it be rules 0 F ee ig 
angle I A C, and neaſure tc Per bendicular BC, 
alu tlic Hypucacn LLC : C. 


2 


Solo- 
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SOLUTION; 

Drav the Rip ht-line AB yh ke 80 equal Parts £70477 
VOur Scale, 1;.4 jet them 0 * from A c 3 : In thi 
Point B erect the Per; pendic al: Tr BC. Take 6 Dew: 
trom Y O41 Linc Of , horde, Ane letting NC 10 Ot 51 
the Corp tics in A, tween the Arch % und ſet on 
on it 35 Leg, from / to a. Iay a Kuler on. tir 


— % . 5 94 p ; 8 Y 5 Bly hk . 

] OILS * » 4 (4 TITEL Ci s IV. the J Riglit-! iT N * 3 till 1 
% . 171 , * . ! 5 . a : 1 ® - * , * 0 

Cuts the ! * 10.0 11 ti 111 Hap ! N. "1 15 the | #94 5 $34.4 


Colt 6.4%. te 11141 i LI the Perpendiculet 3 . 04 
1 | _ * . ” . 
the Hypothenuſe ma ben taking t 


12841 ured, WL 18 is 
Length of deen tuce lively between th. Points of 
the Ct Wakes, lid e it to the fame ſcale 
of equal lues, fro m wiicnce AN was taken. 


1 #1 % .» > d = * 3 % 1 : 5 3. * a 
| he above Solution will be ſuſlicient to flew the 


victhod- of: Contoultint a Þionige and meniutin;s 
* 1 F " © 

b 8 .\ * , % # 2 2&4 94 * 4 + , 
117S, It is alto ident from the fi ure 
1 

* 


> be cConfidered us the Kadius, and 11 


LS 
Arch . 2 be. dra n, that BC. will be tae 1 angend 
of the Ne at A., aud ns Secant. HB CT be 
ſuppofcd bs betke Radius B A, wal be the Langen 
ol the Ang. at nnn eit, But if AC 
be fh 1 the Kadius, then 1611 A- B. be tbe 8. t 
the Angle at 411 0 '$S IF. the X Ne 61 the \ 2 N ( * 
1 Het. TOTS dern 115 Will de $41 =O [34:40 | nde 
out the Uics of the plain Scale, in the Doctrine ot 
riangles, on which muſt vi the Mathematics! 


Sciences depend. 

If BC nennt a Tower, Pre, &c, and you 
Nicafure tlie Bale AB, and 1 Te the Angle at A,. 
witli for: e proper Inforument, 1. Iriangle may bg 
P! 105 W d, and the He nt ot the Gb; ect mea- 
ry R ne Scale of c Trey! Pats, {1 6! 11 WILCIICC * 3 


FI 
1 
+ 


nus have I conduQed: you through every. Part 
of v hat !s generally called Meniuration;; nf ſal 
now Cav Cy GU IO put theſe Prece Ls in Practice. Un 
tome future Occafion, perhap s, 1 may initruct you 
in ther Branches Of the Mathematics, in the {ame 
caly and lamiliar Manner. 
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